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SUMMARY 

16-Bit Fixed-Point DSP Microprocessors with 

On-Chip Memory 
Enhanced Harvard Architecture for Three-Bus 

Performance: instruction Bus & Duai Data Buses 
independent Computation Units: ALU, Muitipiier/ 

Accumuiator, and Shifter 
Single-Cycle Instruction Execution & Multifunction 

Instructions 
On-Chip Program Memory RAM or ROM 

& Data Memory RAM 
Integrated I/O Peripherals: Serial Ports, Timer, 

Host Interface Port (ADSP-2111 Only) 

FEATURES 

25 MIPS, 40 ns Maximum Instruction Rate 

Separate On-Chip Buses for Program and Data Memory 

Program Memory Stores Both Instructions and Data 

CThree-Bus Performance) 
Dual Data Address Generators with Modulo and 

Bit-Reverse Addressing 
Efficient Program Sequencing with Zero-Overhead 

Looping: Single-Cycle Loop Setup 
Automatic Booting of On-Chip Program Memory from 

Byte-Wide External Memory (e.g., EPROM ) 
Double-Buffered Serial Ports with Companding Hardware, 

Automatic Data Buffering, and Multichannel Operation 
ADSP-2111 Host Interface Port Provides Easy Interface 

to 68000, 80C51, ADSP-21xx, Etc. 
Automatic Booting of ADSP-2111 Program Memory 

Through Host Interface Port 
Three Edge- or Level-Sensitive Interrupts 
Low Power IDLE Instruction 
PGA, PLCC, PQFP, and TQFP Packages 
MIL-STD-883B Versions Available 



GENERAL DESCRIPTION 

The ADSP-2100 Family processors are single-chip micro- 
computersoptimized for digital signal processing (DSP) 
and other high speed numeric processing applications. T he 
ADSP-21XX processors are all built upon a common core. Each 
processor combines the core DSP architecture— computation 
units, data address generators, and program sequencer— with 
differentiating features such as on-chip program and data 
memory RAM , a programmable timer, one or two serial ports, 
and, on theADSP-2111, a host interface port. 
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^ ADSP-2100 CORE ^ 

T his data sheet describes the following AD SP-2100 F amily 
processors: 

ADSP-2101 

ADSP-2103 3.3 VVerslon of ADSP-2101 

ADSP-2105 Low Cost DSP 

ADSP-2111 DSP with Host Interface Port 
ADSP-2115 

ADSP-2161/62/63/64 Custom ROM -programmed DSPs 

The following ADSP-2100 Family processors arenot included 
in thisdata sheet: 

DSP M icroprocessor 

ROM -programmed ADSP-216x processors 
with powerdown and larger on-chip 

memories (12K Program M emory RO M , 
IK Program M emory RAM , 4K Data 
M emory RAM ) 

M ixed-Signal DSP Processors with 
integrated on-chip A/D and D/A plus 
powerdown 

Speed and feature enhanced ADSP-2100 
F amily processor with host interface port, 
powerdown, and instruction set extensions 

for bit manipulation, multiplication, biased 
rounding, and global interrupt maslcing 

ADSP-21XX processor with ADSP-2171 
features plus 80 K bytes of on-chip RAM 
configured as 16K words of program 
memory and 16K words of data memory. 

Refer to the individual data sheet of each of these processors for 
further information. 
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Fabricated in a liigli speed, submicron, doubie-iayer metai 
CIM OS process, the highest-performance AD SP-21xx proces- 
sors operate at 25 IM H z with a 40 ns instruction cycle time. 
Every instruction can execute in a singie cycie. Fabrication in 
CMOS results in low power dissipation. 

TheADSP-2100 Family's flexible architecture and compre- 
hensive instruction set support a high degree of parallelism. 
In one cyclethe ADSP-21xx can perform all of the following 
operations: 

• Generate the next program address 

• Fetch the next instruction 

• Perform one or two data moves 

• U pdate one or two data address pointers 

• Perform a computation 



• Receive and transmit data via one or two serial ports 

• Receive and/or transmit data via the host interface port 
(ADSP-2111 only) 

TheADSP-2101, ADSP-2105, and ADSP-2115 comprise the 
basic set of processors of the family. Each of these three devices 
contains program and data memory RAM , an interval timer, 
and one or two serial ports. T he AD SP-2103 is a 3.3 volt 
power supply version of the ADSP-2101; it is identical to the 
ADSP-2101 in all other characteristics. Table! shows the 
features of each ADSP-21xx processor. 

The ADSP-2111 adds a 16-bit host interface port (H IP) to the 
basic set of AD SP-21xx integrated features. T he host port 
provides a simple interface to host microprocessors or 
microcontrollers such as the 8031, 68000, or ISA bus. 
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Table I. ADSP-Zlxx Processor Features 
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TaUell. ADSP-216bc ROM-Programmed Processor Features 
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The ADSP-216X series are memory- variant versions of tlie 
AD SP-2101 and AD SP-2103 tliat contain factory-programmed 
on-chip ROIM program memory. These devices offer different 
amounts of on-chip memory for program and data storage. 
Table II shows the features available in theADSP-216x series of 
custom ROM -coded processors. 

TheADSP-216x products eliminate the need for an external 
boot EPROM in your system, and can also eliminate the need 
for any external program memory by fitting the entire applica- 
tion program in on-chip ROM . These devices thus provide an 
excellent option for volume applications where board space and 
system cost constraints are of critical concern. 

Development Tools 

TheADSP-21xx processors are supported by a complete set of 
tools for system development. T heADSP-2100 Family Devel- 
opment Software includes C and assembly language tools that 
allow programmers to write code for any of the ADSP-21xx 
processors. The AN SI C compiler generates AD SP-21xx 
assembly source code, while the runtime C library provides 
ANSI-standard and custom DSP library routines. The ADSP- 
21xx assembler produces object code modules which the linl<er 
combines into an executable file. The processor simulators 
provide an interactive instruction-level simulation with a 
reconfigurable, windowed user interface. A PROM splitter 
utility generates PROM programmer compatible files. 

EZ-ICE® in-circuit emulators allow debugging of ADSP-21xx 
systems by providing a full range of emulation functions such as 
modification of memory and register values and execution 
breal<points. EZ-LAB® demonstration boards are complete DSP 
systems that execute EPROM -based programs. 

T he EZ-Kit Lite is a very low-cost evaluation/development 
platform that contains both the hardware and software needed 
to evaluate the A DSP-21XX architecture. 

Additional details and ordering information is available in the 
ADSP-2100 Family Software & Hardware Development Tools data 
sheet (ADDS-21XX-T00LS). This data sheet can be requested 
from any Analog D evices sales office or distributor. 

Additional information 

This data sheet provides a general overview of ADSP-21xx 
processor functionality. For detailed design information on the 
architecture and instruction set, refer to theADSP-2100 Family 
User'sM anual, available from Analog Devices. 



ARCHITECTURE OVERVIEW 

Figure 1 shows a block diagram of the ADSP-21xx architecture. 
The processors contain three independent computational units: 
the AL U , the multiplier/accumulator (M AC ), and the shifter. 
The computational units process 16-bit data directly and have 
provisions to support multiprecision computations. The ALU 
performs a standard set of arithmetic and logic operations; 
division primitives are also supported. T he M AC performs 
single-cycle multiply, multiply/add, and multiply/subtract 
operations. T he shifter performs logical and arithmetic shifts, 
normalization, denormalization, and derive exponent operations. 
The shifter can be used to efficiently implement numeric format 
control including multiword floating-point representations. 

T he internal result (R) bus directly connects the computational 
units so that the output of any unit may be used as the input of 
any unit on the next cycle. 

A powerful program sequencer and two dedicated data address 
generators ensure efficient use of these computational units. 
The sequencer supports conditional jumps, subroutine calls, 
and returns in a single cycle. With internal loop counters and 
loop stacks, theADSP-21xx executes looped code with zero 
overhead— no explicit jump instructions are required to 
maintain the loop. 

Two data address generators (DAGs) provide addresses for 
simultaneous dual operand fetches (from data memory and 
program memory). Each DAG maintains and updates four 
address pointers. Whenever the pointer is used to access data 
(indirect addressing), it is post-modified by the value of one of 
four modify registers. A length value may be associated with 
each pointer to implement automatic modulo addressing for 
circular buffers. T he circular buffering feature is also used by 
the serial ports for automatic data transfers to (and from) on- 
chip memory. 

Efficient data transfer is achieved with the use of five internal 
buses: 

• Program Memory Address (PM A) Bus 

• Program M emory Data (PM D) Bus 

• Data Memory Address (DM A) Bus 

• Data M emory Data (DM D) Bus 

• Result (R) Bus 

The two address buses (PM A, DMA) share a single external 
address bus, allowing memory to be expanded off-chip, and the 
two data buses (P M D , DM D ) share a single external data bus. 
T he BMS, DMS, and PMS signals indicate which memory 
space is using the external buses. 

Program memory can store both instructions and data, permit- 
ting the ADSP-21XX to fetch two operands in a single cycle, one 
from program memory and one from data memory. The 
processor can fetch an operand from on-chip program memory 
and the next instruction in the same cycle. 

The memory interface supports slow memories and memory- 
mapped peripherals with programmable wait state generation. 
External devices can gain control of the processor's buses with 
the use of the bus request/grant signals (BR, BG). 



EZ-ICE and EZ-LAB are registered trademarks of Analog Devices, Inc. 
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Figure 1. AD5P-21xx Block Diagram 



One bus grant execution mode (GO M ode) allows the AD SP- 
21xx to continue running from internal memory. A second 
execution mode requires the processor to halt while buses are 
granted. 

Each ADSP-21XX processor can respond to several different 
interrupts. T here can be up to three external interrupts, 
configured as edge- or level -sensitive. Internal interrupts can be 
generated by the timer, serial ports, and, on t heAD5P -2111, 
the host interface port. T here is also a master reset signal. 

Booting circuitry provides for loading on-chip program memory 
automatically from byte-wide external memory. After reset, 
three wait states are automatically generated. T his allows, for 
example, a 60 ns ADSP-2101 to use a 200 ns EPROM as 
external boot memory. M ultiple programs can be selected and 
loaded from the EPROM with no additional hardware. 

The data receive and transmit pins on SPORT 1 (Serial Port 1) 
can be alternatively configured as a general-purpose input flag 
and output flag. You can use these pins for event signalling to 
and from an external device. The ADSP-2111 has three 
additional flag outputs whose states are controlled through 
software. 

A programmable interval timer can generate periodic interrupts. 
A 16-bit count register (T COUNT) is decremented every n 
cycles, where n-1 is a scaling value stored in an 8-bit register 
(T SCALE). When the value of the count register reaches zero, 
an interrupt is generated and the count register is reloaded from 
a 16-bit period register (TPERIOD). 



Serial Ports 

T he AD SP-21XX processors include two synchronous serial 
ports ("SPORTS") for serial communications and multiproces- 
sor communication. All of theADSP-21xx processors have two 
serial ports (SPORT 0, SPORT 1) except for the ADSP-2105, 
which has only SPORTl. 

T he serial ports provide a complete synchronous serial interface 
with optional companding in hardware. A wide variety of 
framed or frameless data transmit and receive modes of opera- 
tion are available. Each SPORT can generate an internal 
programmable serial clock or accept an external serial clock. 

Each serial port has a 5-pin interface consisting of the following 

signals: 



Signal Name 


Function 


SCLK 


Serial Clock (I/O) 


RFS 


Receive Frame Synchronization (I/O) 


TPS 


Transmit Frame Synchronization (I/O) 


DR 


Serial Data Receive 


DT 


Serial Data Transmit 



TheADSP-21xx serial ports offer the following capabilities: 

Bidirectional— Each SPORT has a separate, double-buffered 
transmit and receive function. 

Flexible Clocking- Each SPORT can use an external serial 
clock or generate its own clock internally. 
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FlexibleFraming— The SPORTS have independent framing 
for the transmit and receive functions; each function can run in 
a frameless mode or with frame synchronization signals inter- 
nally generated or externally generated; frame sync signals may 
be active high or inverted, with either of two pulse widths and 
timings. 

Different Word Lengths- Each SPORT supports serial data 
word lengths from 3 to 16 bits. 

Companding in Hardvuare-Each SPORT provides optional 
A-law and n-law companding according to CCITT recommen- 
dation G. 711. 

Flexible Interrupt Scheme- Receive and transmit functions 
can generate a unique interrupt upon completion of a data word 
transfer. 

AutobufFeringvuith Sin^e-Cycle Overhead- Each SPORT 

can automatically receive or transmit the contents of an entire 
circular data buffer with only one overhead cycle per data word; 
an 1 nterru pt is generated after the transfer of the enti re buffer is 
completed. 

Multichannel Capability (SPORTOOnly)-SPORTO 

provides a multichannel interface to selectively receive or 
transmit a 24-word or 32-word, time-division multiplexed serial 
bit stream; this feature is especially useful forTl or CEPT 
interfaces, or as a networl< communication scheme for multiple 
processors. (N ote that the AD SP-2105 includes only SPORT 1, 
not SPO RT 0, and thus does not offer multichannel operation.) 

AlternateConfiguration— SPORT 1 can b e alte r nativel y 
configured as two external interrupt inputs (IRQO, IRQl) and 
the Flag In and Flag Out signals (Fi, FO). 

Host Interface Port (ADSP-2m) 

TheADSP-2111 includes a H ost Interface Port (HIP), a 
parallel I/O port that allows easy connection to a host processor. 
Through the HIP, the ADSP-2111 can be accessed by the host 
processor as a memory-mapped peripheral. T he host interface 
port can be thought of as an area of dual-ported memory, or 
mailbox registers, that allows communication between the 
computational core of the AD SP-2111 and the host computer. 
T he host interface port is completely asynchronous. T he host 
processor can write data into the H IP while the AD SP-2111 is 
operating at full speed. 

T hree pins configure the H I P for operation with different types 
of host processors. T he H SIZE pin configures H IP for 8- or 16- 
bit communication with the host processor. H M DO configures 
the bus strobes, selecting either separate read and write strobes 
or a single read/write select and a host data strobe. H M D 1 
selects either separate address (3-bit) and data (16-bit) buses or 
a multiplexed 16-bit address/data bus with address latch enable. 
T ying these pins to appropriate values configures the ADSP- 
2111 for straight-wire interface to a variety of industry-standard 
microprocessors and microcomputers. 

T he H I P contains six data registers (H D R5-0) and two status 
registers (H SR7-6) with an associated H M ASK register for 
masl<ing interrupts from individual HIP data registers. T he H IP 
data registers are memory-mapped in the internal data memory 



of theADSP-2111. The two status registers provide status 
information to both theADSP-2111 and the host processor. 
H SR7 contains a software reset bit which can be set by both the 
ADSP-2111 and the host. 

HIP transfers can be managed using either interrupts or polling. 
T he H I P generates an interrupt whenever an H D R register 
receives data from a host processor write. It also generates an 
interrupt when the host processor has performed a successful 
read of any H D R . T he read/write status of the H D Rs is also 
stored in the H SR registers. 

T he H M ASK register bits can be used to mask the generation of 
read or write interrupts from individual H DR registers. Bits in 
the I MASK register enable and disable all HIP read interrupts 
or all HIP write interrupts. So, for example, a write to H DR4 
will cause an interrupt only if both the H D R4 W rite bit in 
H M ASK and the H I P W rite interrupt enable bit in I M ASK are 
set. 

The H IP provides a second method of booting theADSP-2111 
in which the host processor loads instructions into the H IP. The 
ADSP-2111 automatically transfers the data, in this case 
opcodes, to internal program memory. T he BM OD E pin 
determines whether the AD SP-2111 boots from the host 
processor through the H IP or from external EPROM over the 
data bus. 

Interrupts 

TheADSP-21xx's interrupt controller lets the processor 
respond to interrupts with a minim u m of o verh ead. U p to three 
external i nterrup t input pins, IRQO, IRQl, and IRQ2, are 
provid ed. IRQ2 is always available as a dedicated pin; IRQl and 
IRQO may be alternately configured as part of Serial Port 1. T he 
ADSP-21XX also supports internal interrupts from the timer, the 
serial ports, and the host interface port (on theADSP-2111). 
The interrupts are in ternally prioritized and individually 
maska ble (except for RESET which is non-maskable). The 
IRQx input pins can be programmed for either level- or edge 
sensitivity. The interrupt priorities for each ADSP-21xx 
processor are shown in T able III. 

TheADSP-21xx uses a vectored interrupt scheme: when an 
interrupt is acknowledged, the processor shifts program control 
to the interrupt vector address corresponding to the interrupt 
received. I nterrupts can be optionally nested so that a higher 
priority interrupt can preempt the currently executing interrupt 
service routine. Each interrupt vector location is four instruc- 
tions in length so that simple service routines can be coded 
entirely in this space. L onger service routines require an 
additional JU M P or CALL instruction. 

Individual interrupt requests are logically AN Ded with the bits 
in the I M ASK register; the highest-priority unmasked interrupt 
is then selected. 

The interrupt control register, ICNTL, allows the external 
interrupts to be set as either edge- or level -sensitive. D epending 
on bit 4 in ICNTL, interrupt service routines can either be 
nested (with higher priority interrupts taking precedence) or be 
processed sequentially (with only one interrupt service active at 
a time). 
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T he interrupt force and clear register, I F C , is a write-oniy 
register tliat contains a force bit and a ciear bit for eacli inter- 
rupt (except for ievei-sensitive interrupts and the AD SP-2111 
H I P interrupts— these cannot be forced or cieared in software) 

When responding to an interrupt, theASTAT, M STAT, and 
I M ASK status registers are pushed onto the status stacl< and 
the PC counter is ioaded with the appropriate vector address. 
T he status stacl< is seven levels deep (nine levels deep on the 
AD SP-2111) to allow interrupt nesting. T he stack is automati- 
cally popped when a return from the interrupt instruction is 
executed. 

Pin Definitions 

Table IV (on next page) shows pin definitions for theADSP- 
21xx processors. Any inputs not used must be tied to Vdd. 



Table I II. I nterrupt Vector Addresses & Priority 



AD SP- 2105 




Interrupt 


1 nterrupt 


Source 


Vector Address 


RESET Startup 


0x0000 


IRQ2 


0x0004 (High Priority) 


SPORTl Transmit or IRQl 


0x0010 


SPORT 1 Receive or IRQO 


0x0014 


Timer 


0x0018 (Low Priority) 
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Interrupt 


Source 


Vector Address 


RESET Startup 


0x0000 


IRQ2 


0x0004 (High Priority) 


SPORTO Transmit 
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SPORT Receive 
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SPORTl Transmit or IRQl 
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SPORTl Receive or IRQO 
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0x0018 (Low Priority) 




ADSP-2m 
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SYSTEM INTERFACE 

F igure 3 shows a typical system for the AD SP-2101, AD SP- 
2115, or ADSP-2103, with two serial I/O devices, a boot 
EPROM , and optional external program and data memory. A 
total of 15K words of data memory and 16K words of program 
memory is addressable for the AD SP-2101 and AD SP-2103. A 
total of 14. 5K words of data memory and 15K words of 
program memory is addressable for the A DSP-2115. 

F igure 4 shows a system diagram for the AD SP-2105, with one 
serial I/O device, a boot EPROM , and optional external 
program and data memory. A total of 14. 5K words of data 
memory and 15K words of program memory is addressable for 
theADSP-2105. 

Figure 5 shows a system diagram for the AD SP-2111, with two 
serial I/O devices, a host processor, a boot EPROM , and 
optional external program and data memory. A total of 15K 
words of data memory and 16K words of program memory is 

addressable. 

Programmable wait-state generation allows the processors to 
easily interface to slow external memories. 

TheADSP-2101, ADSP-2103, ADSP-2115, and AD SP-21 11 
processors also provide either: one external interrupt (IRQ2) 
and two se rial po r ts (SPORTO, SPORT 1), or three external 
interrupts (IRQ2, IRQl, IRQO) and one serial port (SPORTO). 

TheADSP-2105 provides either: one external interrupt (IRQ2) 
and one seria l port (S PORT 1), or three external interrupts 
(IRQ2, IRQl, IRQO) with no serial port. 

Clocic Signals 

TheADSP-21xx processors' CLKIN input may bedriven by a 
crystal or by a TTL-compatible external clock signal. The 
CLKIN input may not be halted or changed in frequency during 
operation, nor operated below the specified low frequency limit. 

If an external clock is used, it should be a TTL-compatible 
signal running at the instruction rate. T he signal should be 
connected to the processor's CLKIN input; in this case, the 
XTAL input must be left unconnected. 

Because the AD SP-21XX processors include an on-chip oscilla- 
tor circuit, an external crystal may also be used. The crystal 
should be connected across the CLKIN and XTAL pins, with 
two capacitors connected as shown in Figure 2. A parallel- 
resonant, fundamental frequency, microprocessor-grade crystal 
should be used. 




Figure 2. External Crystal Connections 
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A clock output signal (CLKOUT) Is generated by the processor, 
synchronized to the processor's Internal cycles. 

The RESET signal Initiates a complete reset of the ADSP-21xx. 
T he RESET signal must be asserted wh en the c hip Is powered 
up to assure proper Initialization. If the RESET signal Is applied 
during Initial power-up, It must be held lon g enough to allow 
the processor's Internal clock to stabilize. If RESET Is activated 
at any time after power-up and the Input clock frequency does 
not change, the processor's Internal clock continues and does 
not require this stabilization time. 



T he power-up sequence Is defined as the total time required for 
the crystal oscillator circuit to stabilize after a valid Vqd Is 
applied to the processor and for the Internal phase-locked loop 
(PLL) to lock onto the specific crystal frequency. A minimum of 
2000 tcK cycles will ensure that the PLL has locked (this does 
not, however, Include the crystal os cillator s tart-up time). 
During this power-up sequence the RES ET sign al should be 
held low. On any subsequent resets, the RESET signal must 
meet the minimum pulse width specification, tpsp. 

To generate the RESET signal, use either an RC circuit with an 
external Schmidt trigger or a commercially available reset IC. 
(Do not use only an RC circuit.) 



Table IV. ADSP-Zboc Pin Definitions 
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#of 


Input/ 




Name(s) 


Pins 


Output 


Function 


Address 


14 





Address outputs for program, data and boot memory. 


Data^ 


24 


I/O 
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IRQO (RFSl) 


1 


1 


External Interrupt Request #0 


IRQl (TFSl) 


1 


1 


External Interrupt Request #1 
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1 


1 


Flag Input Pin 
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1 





Flag Output Pin 


FL2-0 (ADSP-2111 Only) 
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General Purpose Flag Output Pins 
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Host Address 2 Input or Address Latch Enable Input 
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2 




H ost Address 1 and 1 nputs 



NOTES 

nused data bus lines may be left floating. 
^BR must be tied high (to Vdd) If not used. 

3ADSP-2105 does not have SPORT 0. (SPORT pins are No Connects on the ADSP-2105.) 
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Figure 3. ADSP-2101/ADSP-2103/ADSP-2115 System 
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Figure 5. ADSP-2111 System 



T he RESET input resets all internal stack pointers to the empty 
stack condition , masks all interrupts, and clears the M STAT 
register. When RESET is released, the boot loading sequence is 
performed (provided there is no pending bus request and the 
chip is configured for booting, with M M AP = 0). The first 
instruction is then fetched from internal program memory 
location 0x0000. 

Program Memory Interface 

T he on-chip program memory address bus (PM A) and on-chip 
program memory data bus (PM D ) are multiplexed with the on- 
chip data memory buses (DM A, DM D), creating a single 
external data bus and a single external address bus. T he external 
data bus is bidirectional and is 24 bits wide to allow instruction 
fetches from external program memory. Program memory may 
contain code and data. 

The external address bus is 14 bits wide. For the ADSP-2101, 
AD SP-2103, and ADSP-2111, these lines can directly address 
uptol6K words, of which 2K are on-chip. FortheADSP-2105 
and ADSP-2115, the address lines can directly address up to 
15K words, of which IK is on-chip. 



The d ata lines are bidirectional. T he program memory select 
(PMS) signal indicates accesses to program memory and can be 
used as a chip select signal. T he write (WR) signal indicates a 
write operation and is used as a write strobe. T he read (RD) 
signal indicates a read operation and is used as a read strobe or 
output enable signal. 

TheADSP-21xx processors write data from their 16-bit 
registers to 24-bit program memory using the PX register to 
provide the lower eight bits. When the processor reads 16-bit 
data from 24-bit program memory to a 16-bit data register, the 
lower eight bits are placed in the PX register. 

T he program memory interface can generate to 7 wait states 
for exter nal memory devices; default is to 7 wait states after 
RESET. 

Program Memory Maps 

Program memory can be mapped in two ways, depending on the 
state of the MMAP pin. Figure 6 shows the two program 
memory maps for the ADSP-2101, ADSP-2103, and 
AD SP-2111. F igure 8 shows the program memory maps for the 
AD SP-2105 and AD SP-2115. F igures 7 and 9 show the 
program memory maps for the AD SP-2161/62 and ADSP-2163/ 
64, respectively. 
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AD SP- 2101/AD SP- 2103/AD SP- 2m 

When M M AP = 0, on-chip program memory RAM occupies 
2K words beginning at address 0x0000. Off-chip program 
memory uses the remaining 14K words beginning at address 
0x0800. 1 n this configuration-when M M AP = 0-the boot 
ioading sequence (described beiow i n "Boot |V| emory Inter- 
face") is automatically initiated when RESET is released. 

When M MAP = 1, 14K words of off-chip program memory 
begin at address 0x0000 and on-chip program memory RAM is 
located in the upper 2K words, beginning at address 0x3800. In 
this configuration, program memory is not booted although it 
can be written to and read under program control. 



ADSP-2105/ADSP-21I5 

When M M AP = 0, on-chip program memory RAM occupies 
IK words beginning at address 0x0000. Off-chip program 
memory uses the remaining 14K words beginning at address 
0x0800. 1 n this configuration-when M M AP = 0-the boot 
loading sequence (described below in "Boot M emory I nter- 
face") is automatically initiated when RESET is released. 

When M M AP = 1, 14K words of off-chip program memory 
begin at address 0x0000 and on-chip program memory RAM is 
located in the IK words between addresses 0x3800-0x3BFF. In 
this configuration, program memory is not booted although it 
can be written to and read under program control. 
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Figure 6. ADSP-2101/ADSP-2103/ADSP-2111 Program 
Memory Maps 



Figures. ADSP-2105/ADSP-2115 Program Memory Maps 
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Figure 7. ADSP-2161/62 Program Memory Maps 



Figure 9. ADSP-2163/64 Program Memory Maps 
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Data Memory I ntsrface 

T he data memory address bus (DMA) is 14 bits wide. T lie 
bidirectional external data bus is 24 bits wide, with the upper 16 
bits used for data memory data (D M D ) transfers. 



T he data memory select (DMS) signal indicates access to d ata 
memory and can be used as a chip select signal. T he write (WR) 
signal indicates a write operation and can be used as a write 
strobe. T he read (RD) signal indicates a read operation and can 
be used as a read strobe or output enable signal. 

TheADSP-21xx processors support memory-mapped I/O, with 
the peripherals memory-mapped into the data memory address 
space and accessed by the processor in the same manner as data 
memory. 

Data Memory Map 

AD SP- 210]yAD SP- 2103/AD SP- 2m 

FortheADSP-2101, ADSP-2103, and ADSP-2111, on-chip 
data memory RAM resides in the IK words beginning at 
address 0x3800, as shown in F igure 10. D ata memory locations 
from Ox3C 00 to the end of data memory at 0x3F F F are 
reserved. Control and status registers for the system, timer, 
wait-state configuration, and serial port operations are located in 
this region of memory. 

AD SP- 2105/AD SP- 2115 

For theADSP-2105 and ADSP-2115, on-chip data memory 
RAM resides in the 512 words beginning at address 0x3800, 
also shown in F igure 10. D ata memory locations from Ox3AOO 
to the end of data memory at 0x3F F F are reserved. C ontrol and 
status registers for the system, timer, wait-state configuration, 
and serial port operations are located in this region of memory. 
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T he remaining 14K of data memory is located off-chip. T his 
external data memory is divided into five zones, each associated 
with its own wait-state generator. T his allows slower peripherals 
to be memory-mapped into data memory for which wait states 
are specified. By mapping peripherals into different zones, you 
can accommodate peripherals with different wait- state req uire- 
ments. All zones default to seven wait states after reset. 

Boot Memory Interface 

On the ADSP-2101, ADSP-2103, and ADSP-2111, boot 
memory is an external 64K by 8 space, divided into eight 
separate 8K by 8 pages. On theADSP-2105 and ADSP-2115, 
boot memory is a 32K by 8 space, divided into eight separate 
4K by 8 pages. T he 8-bit bytes are automatically packed into 
24-bit instruction words by each processor, for loading into on- 
chip program memory. 

Three bits in the processors' System Control Register select 
which page is loaded by the boot memory interface. Another bit 
in the System Control Register allows the forcing of a boot 
loading sequ ence un der software control. Boot loading from 
Page after RESET is initiated automatically if M M AP = 0. 

T he boot memory interface can generate zero to s even wait 
states; it defaults to three wait states after RESET. T his allows 
theADSP-21xx to boot from a single low cost EPROM such as 
a27C256. Program memory is booted one byte at a time and 
converted to 24-bit program memory words. 



T he BMS and RD signals are used to select and to strobe the 
boot memory interface. nly 8-bit data is read over the data 
bus, on pins D 8-D 15. T o accommodate up to eight pages of 
boot memory, the two M SBs of the data bus are used in the 
boot memory interface as the two M SBs of the boot memory 
address: D23, D22, and A13 supply the boot page number. 

TheADSP-2100 Family Assembler and Linl<er allow the 
creation of programs and data structures requiring multiple boot 
pages during execution. 

T he BR signal is recognized during the booting sequence. Th e 
bus is granted after loading the current byte is completed. BR 
during booting may be used to implement booting under control 
of a host processor. 

Bus Interface 

TheADSP-21xx processors can relinquish control of theirdata 
and address buses to an external device. When the external 
device requires control of the buses, it asserts the bus request 
signal (BR). If the ADSP-21xx is not performing an external 
memory access, it responds to the active BR input in the next 
cycle by: 



• Three - stating the data and address buses and thePMS, 
DMS, BMS, RD, WR output drivers, 

• Asserting the bus grant (BG) signal, 

• and halting program execution. 

If the Go mode is set, however, theADSP-21xx will not halt 
program execution until it encounters an instruction that 
requires an external memory access. 



Figure 10. Data Memory Map (All Processors) 
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If theADSP-21xx is performing an externai memory access 
wlien tlie externai device asserts tlieBR signai, itwiii nottliree- 
state the memory interfaces or assert the BG signai untii the 
cycie after the access compietes (up to eight cycies iater depend- 
ing on the number of wait states). The instruction does not need 
to be compieted when the bus is granted; the AD SP-21xx wiii 
grant the bus in between two memory accesses if an instruction 
requires more than one externai memory access. 

When the BR signai is rei eased, the processor reieases the BG 
signai, re-enabies the output drivers and continues program 
execution from the point where it stopped. 

T he bus request feature operates a t aii time s, inciuding when 
the processor is booting and when RESET is active. If this 
feature is not used, the BR input shouid be tied high (toVoo)- 

LowPovuerlDLE Instruction 

T he I D L E instruction piaces the AD SP-21xx processor in iow 
power state in which it waits for an interrupt. When an interrupt 
occurs, it is serviced and execution continues with instruction 
foiiowing IDLE. Typically this next instruction will be a JU M P 
back to the IDLE instruction. This implements a low-power 
standby loop. 

T he I D L E n instruction is a special version of I D L E that slows 
the processor's internal clocl< signal to further reduce power 
consumption. The reduced clock frequency, a programmable 
fraction of the normal clock rate, is specified by a selectable 
divisor, n, given in the IDLE instruction. The syntax of the 
instruction is: 

IDLE n; 
where n = 16, 32, 64, or 128. 

The instruction leaves the chip in an idle state, operating at the 
slower rate. While it is in this state, the processor's other 
internal clock signals, such asSCLK, CLKOUT, and the timer 
clock, are reduced by the same ratio. U pon receipt of an 
enabled interrupt, the processor will stay in the ID LE state for 
up to a maximum of n C L K I N cycles, where n is the divisor 
specified in the instruction, before resuming normal operation. 

When the IDLE n instruction is used, it slows the processor's 
internal clock and thus its response time to incoming interrupts- 
the 1-cycle response time of the standard IDLE state is in- 
creased by n, the clock divisor. When an enabled interrupt is 
received, theADSP-21xx will remain in the IDLE state for up 
to a maximum of n CLKIN cycles (where n = 16, 32, 64, or 
128) before resuming normal operation. 

When thelDLE n instruction is used in systems that have an 
externally generated serial clock (SCLK), the serial clock rate 
may be faster than the processor's reduced internal clock rate. 
U nder these conditions, interrupts must not be generated at a 
faster rate than can be serviced, due to the additional time the 
processor takes to come out of the I D L E state (a maximum of n 
CLKIN cycles). 

ADSP-216)c Prototyping 

You can prototype your AD SP-216x system with either the 
ADSP-2101 or ADSP-2103 RAM -based processors. When code 
is fully developed and debugged, it can be submitted to Analog 
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Devices for conversion into a ADSP-216x ROM product. 

The ADSP-2101 EZ-ICE emulator can be used for develop- 
ment of AD SP-216x systems. For the 3.3 V ADSP-2162 and 
AD SP-2164, a voltage converter interface board provides 3.3 V 
emulation. 

Additional overlay memory is used for emulation of ADSP- 
2161/62 systems. It should be noted that due to the use of off- 
chip overlay memory to emulate the AD SP-2161/62, a perfor- 
mance loss may be experienced when both executing instruc- 
tions and fetching program memory data from the off-chip 
overlay memory in the same cycle. T his can be overcome by 
locating program memory data in on-chip memory. 

Ordering Procedure for ADSP-21G)c ROM Processors 

To place an order for a custom ROM -coded ADSP-2161, 
ADSP-2162, ADSP-2163, or AD SP-2164 processor, you must: 

1. Complete the following forms contained in theADSP ROM 
Ordering Package, available from your Analog Devices sales 
representative: 

ADSP-216xROM Specification Form 
ROM Release Agreement 

ROM N RE Agreements M inimum Ouantity Order (M 00) 
Acceptance Agreement for Pre-Production ROM Products 

2. Return the forms to Analog Devices along with two copies of 
the M emory Image File (.EXE file) of your ROM code. The 
files must be supplied on two 3.5" or 5.25" floppy disks for 
the IBM PC (DOS 2.01 or higher). 

3. Place a purchase order with Analog Devices for non-recurring 
engineering changes (N RE) associated with ROM product 
development. 

After this information is received, it is entered into Analog 
Devices' ROM M anager System which assigns a custom ROM 
model number to the product. T his model number will be 
branded on all prototype and production units manufactured to 
these specifications. 

To minimize the risk of code being altered during this process. 
Analog Devices verifies that the .EXE files on both floppy disks 
are identical, and recalculatesthechecksumsforthe.EXE file 
entered into the ROM M anager System. T he checksum data, in 
the form of a ROM M emory M ap, a hard copy of the .EXE file, 
and a ROM Data Verification form are returned to you for 
inspection. 
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A signed ROM Verification Form and a purcliase order for 
production units are required prior to any product being 
manufactured. Prototype units may be appiied toward tlie 
minimum order quantity. 

U pon compietion of prototype manufacture, Anaiog Devices 
wiii ship prototype units and a deiiverysclieduie update for 
production units. An invoice against your purcliase order for tlie 
N RE cliarges is issued attliistime. 

Tliere isa cliarge for each ROIM masi< generated and a mini- 
mum order quantity. Consult your sales representative for 
details. A separate order must be placed for parts of a specific 
pacl<age type, temperature range, and speed grade. 



Functional Differences for Older Revision Devices 

Older revisions of the AD SP-21XX processors have slight 
differences in functionality. The two differences are as follows: 

• Bus G rant (BG) is asserted in the same cycle that Bus 
Request (BR) is recognized (i.e. when setup and hold time 
requirements are met for the BR input). Bus Request input is 
a synchronous input rather than asynchronous. (In newer 
revision devices, BG is asserted in the cycle after BR is 
recognized.) 

• Only the standard IDLE instruction is available, not the 
clocl<-reducing IDLE n instruction. 

T determine the revision of a particular AD SP-21xx device, 
inspect the marking on the device. For example, an ADSP-2101 
of revision 6.0 will have the following marl<ing: 



□ ANALOG 
DEVICES 

ADSP-2101 

KS-66 <-Package5i Speed 

EE/A12345-6.0 <- L ot # & R ev i si on C ode 

A 9234 <- Date Code 



T he revision codes for the older versions of each AD SP-21xx 
device are as follows: 



Processor 


Old Functionality 


New Functionality 


ADSP-2101 
ADSP-2105 
ADSP-2115 
ADSP-2111 
ADSP-2103 


Revision Code< 5.0 
N Revision Code 
Revision Code < 1.0 
RevisionCode < 2.0 
Revision code < 5.0 


Revision Code> 6.0 
Revision Code> 1.0 
Revision Code> 1.0 
Revision C ode > 2.0 
Revision code > 6.0 
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Instruction Set 

The ADSP-21XX assembly language uses an algebraic syntax for 
ease of coding and readability. T he sources and destinations of 
computations and data movements are written explicitly in each 
assembly statement, eliminating cryptic assembler mnemonics. 

Every instruction assembles into a single 24-bit word and 
executes in a single cycle. T he instructions encompass a wide 
variety of instruction types along with a high degree of 



operational parallelism. There are five basic categories of 
instructions: data move instructions, computational instruc- 
tions, multifunction instructions, program flow control instruc- 
tions and miscellaneous instructions. M ultifunction instructions 
perform one or two data moves and a computation. 

T he instruction set is summarized below. TheADSP-2100 
F amiiy U sers M anuai contains a complete reference to the 
instruction set. 



ALU Instructions 

[IF cond] AR|AF = 



xop-l-yop [-I-C]; Add/Add with Carry 

xop-yop [+C-1]; Subtract X - Y/Subtract X 

yop-xop [-l-C-l]; SubtractY - X/Subtrad Y 

xop AN D yop ; AND 

xop R yop ; OR 

xopXORyop; XOR 

PASS xop ; Pass, Clear 

- xop ; N egate 

NOT xop; NOT 

ABSxop; AbsoluteValue 

yop -I- 1 ; Increment 

yop - 1 ; Decrement 

DIVSyop, xop; Divide 

DIVQ xop ; 



Y with Borrow 
X with B orrow 



MAC Instructions 

[IF cond] MRIMF = 



xop * yop ; 

M R -I- xop * yop ; 

M R - xop * yop ; 

MR ; 

0; 



IFMV SAT MR; 

Shifter Instructions 



M ultiply 

M ultiply/Accumulate 
M ultiply/Subtract 
Transfer M R 
Clear 

Conditional M R Saturation 



[IF cond] 


SR 


= [SR OR] ASHIFT xop; 


Arithmetic Shift 


[IF cond] 


SR 


= [SR OR] LSHIFT xop; 


Logical Shift 




SR 


= [SR OR] ASHIFT xop BY <exp>; 


Arithmetic Shift Immediate 




SR 


= [SR OR] LSHIFT xop BY <exp>; 


Logical Shift Immediate 


[IF cond] 


SE 


= EXP xop; 


D erive Exponent 


[IF cond] 


SB 


= EXPADJ xop ; 


Block Exponent Adjust 


[IF cond] 


SR 


= [SR OR] NORM xop; 


N ormalize 



Data Move Instructions 

reg = reg ; 
reg = <data> ; 
reg = DM (<addr>) ; 
dreg = DM (Ix , M y) ; 
dreg = PM (Ix, My) ; 
DM (<addr>) = reg ; 
DM (Ix, My) =dreg; 
PM (Ix, My) =dreg; 



Register-to-Register M ove 
Load Register Immediate 
Data M emory Read ( D irect Address) 
Data M emory Read ( I nd irect Address) 
Program M emory Read (Indirect Address) 
Data M emory Write (Direct Address) 
Data M emory Write (Indirect Address) 
P rogram M emory W rite ( I ndirect A ddress) 



Multifunction Instructions 

<ALU>|<MAC>|<SHIFT>, dreg = dreg ; 
<ALU>|<MAC>|<SHIFT>, dreg = DM (lx,My); 
<ALU>|<MAC>|<SHIFT>, dreg = PM (lx,My); 
DM (Ix, My) =dreg, <ALU >| <M AC>| <SH IFT > ; 
PM (Ix, My) =dreg, <ALU >| <M AC>| <SH I FT> ; 
dreg = DM (lx,My) , dreg = PM (lx,My); 
<ALU>|<MAC>,dreg = DM (lx,My) , dreg = PM (lx,My); 



Computation with Register-to-Register M ove 

Computation with M emory Read 

Computation with M emory Read 

Computation with M emory Write 

Computation with M emory Write 

D ata & Program M emory Read 

ALU/M AC with Data & Program M emory Read 
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OUT 



Program Flow Instructions 

DO <addr> [UNTIL term] ; 

[IF cond] JUMP (Ix) ; 

[IF cond] JUMP <addr>; 

[IF cond] CALL (Ix) ; 

[IF cond] CALL <addr>; 

IF [NOT ] FLAGJN JUMP<addr>; 

IF [NOT ] FLAG_IN CALL <addr>; 

[IF cond] SET| RESET|TOGGLE FLAG 

[IF cond] RTS ; 

[IF cond] RTI ; 

IDLE [(n)]; 



Miscellaneous Instructions 

NOP ; 

MODIFY (Ix, My); 

[PUSH STS] [, POP CNTR] [, POP PC] [, POP LOOP] 
ENA| DIS SEC_REG [, ...] ; 

BIT_REV 

AV_LATCH 

AR_SAT 

M_MODE 

TIM ER 

G_MODE 

Notation Conventions 

Ix 
My 

<data> 
<addr> 
<exp> 
<ALU> 
<M AC> 
<SHIFT> 
cond 
term 
dreg 
reg 



Do U ntil Loop 
J ump 

Call Subroutine 

J ump/Call on Flag In Pin 

M odify Flag Out Pin 

Return from Subroutine 

Return from Interrupt Savice Routine 

Idle 



N Operation 

M odify Address Register 

Stack Control 

M ode Control 



[ ] 
[,...] 



Index registers for Indirect addressing 
1^ odify registers for indirect addressing 
Immediate data value 
I m m ed i ate ad d ress vai u e 

Exponent (siiift value) in stiift immediate instructions (8-bit signed number) 
Any ALU instruction (except divide) 
Any multiply-accumulate instruction 
Any shift instruction (except shift immediate) 
Condition code for conditional instruction 
Termination code for DO UIMTIL loop 
D ata register (of AL U , ivi AC , or Shifter) 
Any register (including dregs) 
A semicolon terminates the instruction 
Commas separate multiple operations of a single instruction 
Optional part of instruction 
Optional, multiple operations of an instruction 



optionl I option2 Listof options; choose one. 



Assembly Code Example 

The following exannple is a code fragment that performs the filter tap update for an adaptive filter based on a least-mean-squared 
algorithm. N otice that the computations in the instructions are written lil<e algebraic equations. 



adapt : 



MF=MX0*MY1 (RND) , MXO=DM ( 12 , Ml ) ; 
MR=MXO*MF ( RND) , AYO=PM ( 1 6, M5 ) ; 

DO adapt UNTIL CE; 

AR=iyiRl+AYO, MX0=DM(I2,M1) , AY0=PM(I6,M7 
PM(I6,M6) =AR, MR=MXO*MF ( RND) ; 



MF=error * b eta ^ 



MODIFY (12, M3) ; 
MODIFY (16, M7) ; 



{Point to oldest data} 
{Point to start of data] 
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ADSP-2101/2105/2115/2161/2163- SPECIFICATIONS ad5P-21xx 

RECOMMENDED OPERAHNG CONDITIONS 





K Grade 


B Grade 


T Grade 




Parameter 


Min Max 


Min Max 


Min Max 


Unit 


Vdd Supply Voltage 


4.50 5.50 


4.50 5.50 


4.50 5.50 


V 


Tamb Ambient Operating Temperature 


+70 


-40 +85 


-55 +125 





See "Environmental Conditions" for information on thermal specifications. 



ELECTRICAL CHARACTERISTICS 



Parameter 


Test Conditions 


Min 


Max 


Unit 


V,H 


H l-Level Input Voltage^' ^ 


@ Vdd = max 






2.0 




V 


V,H 


Hl-Level CLKIN Voltage 


@ Vdd = max 






2.2 




V 


V,L 


Lo-Level Input Voltage-''^ 


@ Vdd = min 








0.8 


V 


VoH 


Hl-Level Output Voltage^' 


@ Vdd = min, Iqh 


= -0.5 mA 




2.4 




V 




Lo-Level Output Voltage^' 


@ Vdd = min, Iqh 


= -100nA^ 




Vdd-0.3 




V 


Vol 


@ Vdd = min, Iol 


= 2 mA 






0.4 


V 


l|H 


H l-Level Input Current^ 


@ Vdd = max, Vin 


= Vdd max 






10 


MA 


l|L 


Lo-Level Input Current^ 


@ Vdd = max, V|n 


= OV 






10 


mA 


loZH 


T rl state L eakage C urrent^ 


@ Vdd = max, V|n 


= Vdd max^ 






10 




Iqzl 


T rl state Leakage C urrent* 


@ Vdd = max, V|n 


= OV^ 






10 


mA 


C| 


Input Pin Capacitance^' 


@V|N =2.5V,f,N 


= 1.0 MHz, Tamb 


= 25°C 




8 


pF 


Co 


Output Pin Capacitance"' ^- ^° 


@ Vin = 2.5 V, fiN 


= 1.0 MHz, Tamb 


= 25°C 




8 


pF 



NOTES 

^Input-only pins: C LKIN, RESET, IRQ2, BR, M MAP, DRl, DRO (not on ADSP-2105). 

^Output pins: BG, PMS, DMS, EMS, KD, WR, A0-A13, CLK0UT,DT1, DTO (not on ADSP-2105). 

^Bidirectional pins: D0-D23, SCLKl , RFSl.TFSl, SC LKO (noton ADSP-2105), RFSO (not on ADSP-2105), TFSO (not on ADSP-2105). 
"Tristatablepins: A0-A13, D0-D23, PMS, DMS, EMS, RD, WR, DTI, SCLKl, RSF1,TFS1, DTO (noton ADSP-2105), SCLKO (noton ADSP-2105), 
R F SO (not on A DSP-2105), TF SJMnot on A D SP-2105). 
^Input-only pins: RESET, IRQ2, BR, M M AP, D Rl, D RO (not on ADSP-2105). 
'OV on BR, CLKIN Active (to force tristate condition). 

'Although specified for TTL outputs, all ADSP-21xx outputs are CM OS-compatible and will drive to V dd and GN D, assuming no dc loads. 

^Guaranteed but not tested. 

'Applies to PGA, PLCC, POFP paclcage types. 

^"Output pin capacitance is the capacitive load for any three-stated output pin. 
Specifications subject to change without notice. 



ABSOLUTE MAXIMUM RATINGS* 

Supply Voltage -0.3 V to +7 V 

Input Voltage -0.3 V toVoo +0.3 V 

Output Voltage Swing -0.3 V to Vdd + 0.3 V 

Operating Temperature Range (Ambient) . . . to +125^0 

Storage T emperature Range -65^0 to +1505C 

Lead Temperature (10 sec) PGA +3002C 

Lead Temperature{5 sec) PLCC, PQFP,TQFP .... +280^0 



♦stresses greater than those listed above may cause permanent damage to the 
device These are stress ratingsonly, and functional operation of thedevice at these 
or any other conditions greater than those indicated in the operational sections of 
this specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect device reliability. 

CAUTION 

ESD (electrostatic disciiarge) sensitive device. Electrostatic charges as tiigh as 4000V readily 
accumulate on the human body and test equipment and can discharge without detection. Althougli 
the ADSP-21XX processors feature proprietary ESD protection circuitry to dissipate high energy 
electrostatic discharges (H uman Body M odel), permanent damage may occur to devices subjected 
to such discharges. Therefore, proper ESD precautions are recommended to avoid performance 
degradation or loss of functionality. U nused devices must be stored in conductive foam or shunts, 
and the foam should be discharged to the destination socket before the devices are removed. Per 
method 3015 of M IL-ST D -883, the ADSP-21xx processors have been classified asClass 1 devices. 
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SPECIFICATIONS (ADSP-2101/2105/2115/2161/2163) 
SUPPLY CURRENT & POWER (ADSP-2101/2105/2115/2161/2163) 



Parameter 


Test Conditions 


Min Max 


Unit 


Idd Supply Current (Dynamic)^ 


@Vdd =max, tcK =40ns^ 


38 


mA 




@ Vdd = max, tcK = 50 ns^ 


31 


mA 




@ Vdd = max, tcK = 72.3 ns^ 


24 


mA 


Idd SupplyCurrent(ldle)^'^ 


@ Vdd = max, tcK = 40 ns'' 


12 


mA 




@Vdd =max, tcK =50ns 


11 


mA 




@Vdd =max, tcK =72.3 ns 


10 


mA 



NOTES 

^Current reflects device operating with no output loads. 
^ViN =0.4 V and 2.4 V. 

^Idle refers to ADSP-21xx state of operation during execution of IDLE instruction. Deasserted pins are driven to either V dd or GND. 

''ADSP-2105 is not available in a 25 M Hz speed grade. 

For typical supply current (internal power dissipation) figures, see Figure 11. 



IDD DYNAMIC 



220 
200 
180 



I 160 

I 

E 140 

I 

0. 120 



100 
80 







1 


1 205mW 






















3 = 5.5V ' 


157mW 


129mW i 












„=5.0V^ 


118mW 


— 100mW< 




„=4.5V 




74mW ' 









13.83 20.00 25.00 

FREQUENCY - MHz 



IDD IDLE n MODES'* 



I 30 





10.00 







^2 


1 64mW 


51 mW, 




,„=5.5V 










' 49mW 


38mW < 






i35mW 


28mW ' 

























30 









>64inW 






^DD IDLE 




51 mW 
















41 mW , 


IDL 


E16 


l43inW 
l42mW 


40mW -* 


IDLE 


E 128 













13.83 20.00 25.00 

FREQUENCY -MHz 



13.83 20.00 25.00 

FREQUENCY - MHz 



VALID FOR ALL TEMPERATURE GRADES. 

1 POWER REFLECTS DEVICE OPERATING WITH NO OUTPUT LOADS. 

2 IDLE REFERS TO ADSP-21XX OPERATION DURING EXECUTION OF IDLE INSTRUCTION. 
DEASSERTED PINS ARE DRIVEN TO EITHER OR GND. 



Figure 11. AD5P-2101 Power (Typical) vs. Frequency 
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SPECIFICATIONS (ADSP-2101/2105/2115/2161/2163) 

POWER DISSIPATION EXAMPLE 

To determine total power dissipation in a specific application, 
the following equation should be applied for each output: 

C xVdd^x f 

C = load capacitance, f = output switching frequency. 
Example: 

In an ADSP-2101 application where external data memory is 
used and no other outputs are active, power dissipation is 
calculated as follows: 
Assumptions: 

• External data memory is accessed every cycle with 50% of the 
address pins switching. 

• External data memory writes occur every other cycle with 
50% of the data pins switching. 

• Each address and data pin has a 10 pF total load at the pin. 

• T he application operates at Vdd = 5.0 V and tcK = 50 ns. 

Total Power Dissipation = Pint + (C x Vdd^ x f ) 
Pint = internal power dissipation (from Figure 11). 
(C xVoD^xf) is calculated for each output: 



CAPACITIVE LOADING 

F igures 12 and 13 show capacitive loading characteristics for the 
ADSP-2101, ADSP-2105, ADSP-2115, and ADSP-2161/2163. 



m 2 

U) 

a. 

1 

























4.5V 



























































































25 50 



75 

C, 



100 125 150 175 
L-PF 



Figure 22. Typical Output Rise Time vs. Load Capacitance, Q 
(at Maximum Ambient Operating Temperature) 





#of 








Output 


Pins 


xC 


xVpD^ 


xf 


Address, DMS 


8 


X 10 pF 




X 20 MHz = 40.0mW 


D ata, WR 


9 


xlO pF 




X 10 M Hz = 22.5 mW 


RD 


1 


xlO pF 




xlOMHz= 2.5 mW 


CLKOUT 


1 


X 10 pF 


x5^V 


x20MHz= 5.0 mW 



70.0 mW 



Total power dissipation for this example = Pint +70.0mW. 

ENVIRONMENTAL CONDITIONS 

Ambient Temperature Rating: 

Tamb =Tcase - (PD x Sca) 

TcASE = Case Temperature in °C 

PD = Power Dissipation in W 

ScA = Thermal Resistance (Case-to-Ambient) 

SjA = Thermal Resistance (Junction-to-Ambient) 

Sjc = Thermal Resistance (J unction-to-Case) 



I 

Q 
_l 

o 

X 
GC 
O 
>■ 
< 
—I 
ui 
Q 



o 
a 



< 

> 





















V 


DD = 4 


5V 

























































































25 50 75 100 125 ISO 175 

Cl-pf 

Figure 13. Typical Output Valid Delay or Hold vs. Load 
Capacitance, Q (at Maximum Ambient Operating Temperature) 



Package 


6jA 




6cA 


PGA 


18°C/W 


9°C/W 


9°C/W 


PLCC 


27°C/W 


16°C/W 


11°C/W 


PQFP 


60°C/W 


18°C/W 


42°C/W 


TQFP 


60°C/W 


18°C/W 


42°C/W 
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SPECIFICATIONS (ADSP-2101/2105/2115/2161/2163) 

TEST CONDITIONS 

F igure 14 shows voltage reference levels for ac measurements. 



/3.0V 
1.5V 
O.OV 



OUTPUT 




Figure 14. Voltage Reference Levels for AC Measurements 
(Except Output Enable/Disable) 

Output Disable Time 

Output pins are considered to be disabled when they have 
stopped driving and started a transition from the measured 
output high or low voltage to a high impedance state. T he 
output disable time (tois) is the difference of tmEAsu red and 
tDECAY. as shown in Figure 15. The time tmEAsu red is the 
interval from when a reference signal reaches a high or low 
voltage level to when the output voltages have changed by 0.5 V 
from the measured output high or low voltage. 



T he decay time, toECAv- is dependent on the capacitative load, 
Cl, and the current load, II, on the output pin. It can be 
approximated by the following equation: 

. _ Cl xO.SV 

'^DECAY - i 

'l 

from which 

tpiS = EASURED ~ tpECAY 

is calculated. If multiple pins (such as the data bus) are dis- 
abled, the measurement value isthat of the last pin to stop 
driving. 

Output EnableTime 

Output pins are considered to be enabled when they have made 
a transition from a high-impedance state to when they start 
driving. The output enable time (tENA) is the interval from 
when a reference signal reaches a high or low voltage level to 
when the output has reached a specified high or low trip point, 
as shown in F igure 15. If multiple pins (such as the data bus) 
are enabled, the measurement value isthat of the first pin to 
start driving. 



REFERENCE 
SIGNAL 



Vqh (MEASURED) 



'dis 
— ► 



OUTPUT 



Vol (MEASURED) 



OH (MEASURED) -0.5V 



Vol (MEASURED) +0.5V 



OUTPUT STOPS 
DRIVING 



X 




1.0V 



OUTPUT STARTS 
DRIVING 



HIGH-IMPEDANCE STATE. 
TEST CONDITIONS CAUSE 
THIS VOLTAGE LEVEL TO BE 
APPROXIMATELY 1.5V. 



Figure 15. Output Enable/Disable 



VoH (MEASURED) 
Vol (MEASURED) 




O +1-5V 



Figure 16. Equivalent Device Loading for AC Measurements 
(Except Output Enable/Disable) 
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ADSP-2111- SPECIFICATIONS adsp-21xx 



RECOMMENDED OPERAHNG CONDITIONS 





K Grade 


B Grade 


T Grade 




Parameter 


Min Max 


Min Max 


Min Max 


Unit 


Vdd Supply Voltage 


4.50 5.50 


4.50 5.50 


4.50 5.50 


V 


Tamb Ambient Operating Temperature 


+70 


-40 +85 


-55 +125 





See "Environmental Conditions" for information on thermal specifications. 



ELECTRICAL CHARACTERISTICS 



Parameter 


Test Conditions 


Min 


Max 


Unit 


V|H H i-Levellnput Voltage^' ^ 


@ Vdd = max 




2.0 




V 


V|H Hi-Level CLKIN Voltage 


@ Vdd = max 




2.2 




V 


V|L Lo-Level Input Voltage^' ^ 


@ Vdd = min 






0.8 


V 


VoH Hi-Level Output Voltage^' 


@ Vdd = min, Ioh 


= -0.5 mA 


2.4 




V 


Vol Lo-Level Output Voltage^' 


@ Vdd = min, Ioh 


= -100|jA5 


Vdd -0.3 




V 


@ Vdd = min, Iql 


= 2 mA 




0.4 


V 


liH H i-Level Input Current^ 


@ Vdd = max, V.n 


= Vdd max 




10 


VA 


liL Lo-Level Input Current^ 


@ Vdd = max, V|n 


= OV 




10 


MA 


1 ozH T ristate Leal<age C urren" 


@ Vdd = max, V.n 


= Vdd max^ 




10 


mA 


1 ozL T ristate L eakage C urrent'' 


@ Vdd = max, V|n 


= OV^ 




10 


mA 


C| Input Pin Capacitance^' 


@V,N =2.5V,f,N 


= 1.0 MHz, Tamb = 25°C 




8 


pF 


Co Output Pin Capacitance'''^'^'i° 


@V|N =2.5V,f|N 


= 1.0 MHz, Tamb = 25°C 




8 


pF 



NOTES 

^Input-only pins: C LKIN, RESET, [R Q2, BR, M MAP, DRl, DRO, HSEL, HSIZ E, BMO DE, HMDO, HM Dl, HRD/HRW, HWR/HDS, HA2/ALE, HAl-0. 
^Output pins: BG, PMS, DMS, BMS, RD, WR, A0-A13, CLKOUT, DTI, DTO, HACK, FL2-0. 
^Bidirectional pins: D0-D23, SCLKl , RFSl, TFSl, SC LKO, RFSO, TFSO, H DO-H D 15/H AD 0-H AD 15. 

"Tristatablepins: A0-A13 , D0-D 23, PMS, DMS, BMS, R D, WR , DTI, SCLKl, RSFl, TFSl, DTO, SCLK O, RFS O, TFSO, H D O-H D 15/H ADO-HAD 15. 
^Input-orily^pins: RESET, IRQ2, BR, M MAP, DRl, DRO, HSEL, HSIZE, BMODE, HM DO, HMD 1, HRD/HRW, HWR/HDS, HA2/ALE, HAl-O. 
^ V on BR, C L K I N Active (to force tristate condition). 

'Although specified forTTL outputs, all ADSP-2111 outputs are CM OS-compatible and will drive to Vdd and GND, assuming node loads. 

"Guaranteed but not tested. 

'Applies to ADSP-2111 PGA and PQFP packages. 
^"Output pin capacitance is the capacitive load for any three- stated output pin. 
Specifications subject to change without notice. 



ABSOLUTE MAXIMUM RATINGS* 

Supply Voltage -0.3 V to +7V 

I nput Voltage -0.3 V to Vod + 0.3 V 

Output Voltage Swing -0.3 V to Vod + 0.3 V 

Operating Temperature Range (Ambient) . . . -552C to +1252C 

Storage T emperature Range -GS^C to +150-C 

Lead Temperature (10 sec) PGA +3002C 

Lead Temperature (5 sec) POFP +2802C 



*Stresses greater than those listed above may cause permanent damage to the 
device. These arestress ratings only, and functional operation of the device at these 
or any other conditions greater than those indicated in the operational sections of 
this specification isnot implied. Exposure to absolute maximum rating conditions 
for extended periods may affect device reliability. 
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SPECIFICATIONS (ADSP-2111) 
SUPPLY CURRENT & POWER (ADSP-2111) 



Parameter 


Test Conditions 


Min Max 


Unit 


Idd Supply Current (Dynamic)^ 


@ Vdd 


= max, tcK 


= 50 ns^ 


60 


mA 




@ Vdd 


= max, tcK 


= 60 ns^ 


52 


mA 




@ Vdd 


= max, tcK 


= 76.9 ns^ 


46 


mA 


Idd SupplyCurrent(ldle)^'^ 


@Vdd 


= max, tcK 


= 50ns 


18 


mA 




@Vdd 


= max, tcK 


= 60 ns 


16 


mA 




@ Vdd 


= max, tcK 


= 76.9 ns 


14 


mA 



NOTES 

^Current reflects device operating with no output loads. 
^ViN =0.4V and 2.4 V. 

'Idle refers to ADSP-21xx state of operation during execution of IDLE instruction. Deasserted pins are driven to either V dd or GND. 
For typical supply current (Internal power dissipation) figures, see Figure 17. 



310 

290 

5 270 
E 

~ 250 
z 

t 230 
IC 

g 210 
O 

Q- 190 

170 
150 



14 IS 16 17 18 19 20 
1/t.„-MHz 



POWER, IDLE1,2 POWER, IDLE n MODES 3 




IDLE 16; 
IDLE 128; 



VALID FOR ALL TEMPERATURE GRADES. 

1 POWER REFLECTS DEVICE OPERATING WITH NO OUTPUT LOADS. 

2 IDLE REFERS TO ADSP-21XX OPERATION DURING EXECUTION OF IDLE INSTRUCTION. 
DEASSERTED PINS ARE DRIVEN TO EITHER V^^ OR GND. 

3 MAXIMUM POWER DISSIPATION AT V.- = 5.0V DURING EXECUTION OF IDLE n INSTRUCTION. 




Figure 17. ADSP-2111 Power (Typical) vs. Frequency 
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SPECIFICATIONS (ADSP-2111) 

POWER DISSIPATION EXAMPLE 

To determine total power dissipation in a specific application, 
the following equation should be applied for each output: 

C xVdd^x f 

C = load capacitance, f = output switching frequency. 
Example: 

In an ADSP-2111 application where external data memory is 
used and no other outputs are active, power dissipation is 
calculated as follows: 
Assumptions: 

• External data memory is accessed every cycle with 50% of the 
address pins switching. 

• External data memory writes occur every other cycle with 
50% of the data pins switching. 

• Each address and data pin has a 10 pF total load at the pin. 

• T he application operates at Vdd = 5.0 V and tcK = 50 ns. 

Total Power Dissipation = P|nt +(CxV[)D^xf) 
Pint = internal power dissipation (from Figure 17). 
(C X Vdd^ X f ) is calculated for each output: 



ADSP-21XX 



CAPACITIVE LOADING 

F igures 18 and 19 show capacitive loading characteristics for the 
ADSP-2111. 



14 























Vdd = 


4.5V 
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Figure 18. Typical Output Rise Time vs. Load Capacitance, Q 
(at Maximum Ambient Operating Temperature) 



Output 


#of 
Pins 


xC 


xVpD^ 


xf 


Address, DMS 


8 


X 10 pF 




X 20 M Hz = 40.0 mW 


D ata, WR 


9 


X 10 pF 




X 10 M Hz = 22.5 mW 


RD 


1 


X 10 pF 




xlOMHz= 2.5 mW 


CLKOUT 


1 


X 10 pF 


x5^V 


x20MHz= 5.0 mW 



70.0 mW 

Total power dissipation for this example = Pint +70.0mW. 

ENVIRONMENTAL CONDITIONS 

Ambient Temperature Rating: 

Tamb =Tcase - (PD x Sca) 

TcASE = C ase Temperature in °C 

PD = Power D issipation in W 

Oca = Thermal Resistance (Case-to-Ambient) 

OjA = Thermal Resistance (Junction-to-Ambient) 

Sjc = Thermal Resistance (J unction-to-C ase) 



+12 
+10 
+8 
+6 
+4 
+2 

NOMINAL 

-2 
-4 
-6 



































V 


DD =4 


5V . 























































































































25 50 



75 100 
Cl-PF 



125 150 



Figure 19. Typical Output Valid Delay or Hold vs. Load 
Capacitance, Q (at Maximum Ambient Operating Temperature) 



Package 


6jA 


ejc 


6cA 


PGA 


35°C/W 


18°C/W 


17°C/W 


PQFP 


42°C/W 


18°C/W 


23°C/W 
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SPECIFICATIONS (ADSP-2111) 

TEST CONDITIONS 

F igure 20 shows voltage reference levels for ac measurements. 



INPUT 



OUTPUT 



3.0V 
1.5V 
0.0V 



2.0V 
1.5V 
0.8V 



Figure 20. Voltage Reference Levels for AC Measurements 
(Except Output Enable/Disable) 

Output Disable Time 

Output pins are considered to be disabled when they have 
stopped driving and started a transition from the measured 
output high or low voltage to a high impedance state. The 
output disable time (tois) is the difference of tMEAsuREo and 
tDECAY/ as shown in F igure 21. T he time tm easu red is the 
interval from when a reference signal reaches a high or low 
voltage level to when the output voltages have changed by 0.5 V 
from the measured output high or low voltage. 



T he decay time, toECAY, is dependent on the capacitative load, 
Cl, and the current load, II, on the output pin. It can be 
approximated by the following equation: 



t, 



DECAY 



_Cl x0.5V 



from which 



toiS - EASURED " tpECAY 

is calculated. If multiple pins (such as the data bus) are dis- 
abled, the measurement value is that of the last pin to stop 
driving. 

Output Enable Time 

Output pins are considered to be enabled when they have made 
a transition from a high-impedance state to when they start 
driving. The output enable time (tENA) is the interval from 
when a reference signal reaches a high or low voltage level to 
when the output has reached a specified high or low trip point, 
as shown in Figure 21. If multiple pins (such as the data bus) 
are enabled, the measurement value is that of the first pin to 
start driving. 



REFERENCE 
SIGNAL 



X 



Vqh (MEASURED) 



OUTPUT 



Vql (MEASURED) 



X 



QH (MEASURED) - 0.5V 



Vol (MEASURED) +0.5V 



OUTPUT STOPS 
DRIVING 



2.0V ^ ^ 

1.0V 



OUTPUT STARTS 
DRIVING 



Vqh (MEASURED) 
Vql (MEASURED) 



HIGH-IMPEDANCE STATE. 
TEST CONDITIONS CAUSE 
THIS VOLTAGE LEVEL TO BE 
APPROXIMATELY 1.5V. 



Figure 21. Output Enable/Disable 



'OL 




-O +1.5V 



Figure 22. Equivalent Device Loading for AC Measurements 
(Except Output Enable/Disable) 
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ADSP-2103/2162/2164- SPECIFICATIONS adsp-21xx 



RECOMMENDED OPERAHNG CONDITIONS 







K Grade 


B Grade 




Parameter 




Min Max 


Min Max 


Unit 


Vdd 


Supply Voltage 


3.00 3.60 


3.00 3.60 


V 


Tamb 


Ambient Operating Temperature 


+70 


-40 +85 


°C 



See "Environmental Conditions" for information on thermal specifications. 



ELECTRICAL CHARACTERISTICS 



Parameter 


Test Conditions 


Min 


Max 


Unit 


V|H H i- Level Input Voltage^' ^ 


@ Vdd = max 




2.0 




V 


V|L Lo-Level Input Voltage-''^ 


@ Vdd = min 






0.4 


V 


VoH Hi-Level Output Voltage^' 
Vol Lo- Level Output Voltage^' 


@Vdd =min, loH 


= -0.5 mA^ 


2.4 




V 


@Vdd =min, loL 


= 2 mA^ 




0.4 


V 


liH H i-Level Input Current^ 


@ Vdd = max, V|n 


= Vdd max 




10 


IxA 


liL Lo-Level Input Current^ 


@ Vdd = max, V.n 


= OV 




10 


MA 


Iqzh Tristate Leal<age Current'' 


@ Vdd = max, V.n 


= Vdd max= 




10 


mA 


lozL TristateLeal<age Current" 


@Vdd = max, Vin 


= OV^ 




10 


mA 


C| Input Pin Capacitance^'''^ 


@V|N =2.5V,f|N 


= 1.0 MHz, Tamb = 25°C 




8 


pF 


Co Output Pin Capacitance"''''^'^ 


@V|N =2.5V,f|N 


= 1.0 MHz, Tamb = 25°C 




8 


pF 



NOTES 

'Input-only pins: C LKIN, RESET, IR Q2, BR, MMAP, DRl, DRO. 

^ Output pins: BG, PMS, DMS, BMS, RD, WR, A0-A13, CLKOUT, DTI, DTO. 

'Bidirectional pins: D0-D23, SCLKl , RFSl, TFSl, SCLKO , RFSO, TFSO. 

^Tristatable pins: A0-A13, D0-D23, PMS, DMS, BMS, RD, WR, DTI, SCLKl, RSFl, TFSl, DTO, SCLKO, RFSO, TFSO. 
' V on BR, CLKIN Active (to force tristate condition). 

'All ADSP-2103, ADSP-2162, and ADSP-2164 outputs are CMOS and will drive to Vdd and GND with no dc loads. 

' Guaranteed but not tested. 

'Applies to PLCC and PQFP package types. 

'Output pin capacitance is the capacitive load for any three-stated output pin. 
Specifications subject to change without notice. 



ABSOLUTE MAXIMUM RATINGS* 

Supply Voltage -0.3 V to +4.5 V 

I nput Voltage -0.3 V to V^d + 0.3 V 

Output Voltage Swing -0.3 V to Vpo + 0.3 V 

Operating Temperature Range (Ambient) . . . .-402C to +85-C 

Storage Temperature Range to +150^C 

Lead Temperature(5 sec) PLCC, POFP +2805C 



♦stresses greater than those listed above may cause permanent damage to the 
device These are stress ratings only, and functional operation of the device at these 
or any other conditions greater than those indicated in the operational sections of 
this specification is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect device reliability. 
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SPECIFICATIONS (ADSP- 2 103/2 162/2 164) 

SUPPLY CURRENT & POWER (ADSP-2103/2162/2164) 



Parameter 


Test Conditions 


IMin 


IMax 


Unit 


Idd Supply Current (Dynamic)^ 


@ Vdd = max, tcK 


= 72.3 ns^ 




14 


mA 


Idd Supply Current (Idle)^'^ 


@Vdd =max, tcK 


= 72.3 ns 




4 


mA 



NOTES 

^Current reflects device operating with no output loads. 
^ViN =0.4 V and 2.4 V. 

'ldiereferstoADSP-21xxstateof operation during execution of IDLE instruction. Deasserted pins are driven to either Vdd orGND. 
For typical supply current (internal power dissipation) figures, see Figure 23. 



IDLE DYNAMIC 1,2 




5 

I 1 1 1 

5.00 7.00 10.00 13.83 15.00 
FREQUENCY -MHz 




2 



Ol 1 1 1 1 Ol 1 1 1 1 

5.00 7.00 10.00 13.83 15.00 5.00 7.00 10.00 13.83 15.00 

FREQUENCY -MHz FREQUENCY - MHz 

VALID FOR ALL TEMPERATURE GRADES. 

1 POWER REFLECTS DEVICE OPERATING WITH NO OUTPUT LOADS. 

2 IDLE REFERS TO ADSP-21XX OPERATION DURING EXECUTION OF IDLE INSTRUCTION. 
DEASSERTED PINS ARE DRIVEN TO EITHER V^^ OR GND. 

3 MAXIMUM POWER DISSIPATION AT V-- = 3.6V DURING EXECUTION OF IDLE n INSTRUCTION. 



Figure 23. ADSP-2103 Power (Typical) vs. Frequency 
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SPECIFICATIONS (ADSP-2103/2162/2164) 

POWER DISSIPATION EXAMPLE 

T determine total power dissipation in a specific application, 
the following equation should be applied for each output: 

C xVdd^x f 

C = load capacitance, f = output switching frequency. 
Example: 

In an ADSP-2103 application where external data memory is 
used and no other outputs are active, power dissipation is 
calculated as follows: 

Assumptions: 

• External data memory is accessed every cycle with 50% of the 
address pins switching. 

• External data memory writes occur every other cycle with 
50% of the data pins switching. 

• Each address and data pin has a 10 pF total load at the pin. 

• T he application operates at Vdd = 3.3 V and tcK = 100 ns. 

Total Power Dissipation = Pint + (C x Vdd^ x f ) 
Pint = internal power dissipation (from Figure 23). 
(C xVoD^xf) is calculated for each output: 



CAPACITIVE LOADING 

F igures 24 and 25 show capacitive loading characteristics for the 
ADSP-2103, ADSP-2162, and ADSP-2164. 



































Vdd = 


3.0V 
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Figure 24. Typical Output Rise Time vs. Load Capacitance, Q 
(at Maximum Ambient Operating Temperature) 





#of 










Output 


Pins 


xC 


xVdd' 


xf 




Address, DMS 


8 


xlO pF 


X 3.32 V 


X 10 M H z = 


8.71 mW 


D ata, WR 


9 


xlO pF 


X 3.32 V 


xSMHz = 


4.90 mW 


RD 


1 


xlO pF 


X 3.32 V 


x5MHz = 


0.55 mW 


CLKOUT 


1 


xlO pF 


X 3.32 V 


X 10 M Hz = 


1.09 mW 



15.25 mW 

Total power dissipation for this example = Pint +15.25 mW. 

ENVIRONMENTAL CONDITIONS 

Ambient Temperature Rating: 

Tamb =Tcase - (PD X Sca) 

TcASE = Case Temperature in °C 

PD = Power Dissipation in W 

GcA = Thermal Resistance (Case-to-Ambient) 

GjA = Thermal Resistance (Junction-to-Ambient) 

Gjc = Thermal Resistance (J unction-to-Case) 



+8 
+6 
+4 
+2 

NOMINAL 

-2 















































Vdd = 


3.0V 
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Figure 25. Typical Output Valid Delay or Hold vs. Load 
Capacitance, Q (at Maximum Ambient Operating Temperature) 



Package 


6jA 




6cA 


PGA 


27°C/W 


16°C/W 


11°C/W 


PQFP 


60°C/W 


18°C/W 


42°C/W 
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ADSP-21XX 

SPECIFICATIONS (ADSP-2103/2162/2164) 

TEST CONDITIONS 

F igure 26 shows voltage reference levels for ac measurements. 



INPUT 



OUTPUT 




Figure 26. Voltage Reference Levels for AC Measurements 
(Except Output Enable/Disable) 

Output Disable Time 

Output pins are considered to be disabled when they have 
stopped driving and started a transition from the measured 
output high or low voltage to a high impedance state. The 
output disable time (tpis) is the difference of tM easured and 
tDECAY/ as shown in F igure 27. T he time tm easu red is the 
interval from when a reference signal reaches a high or low 
voltage level to when the output voltages have changed by 0.5 V 
from the measured output high or low voltage. 



The decay time, toECAY. is dependent on the capacitative load, 
C L, and the current load, II, on the output pin. It can be 
approximated by the following equation: 

. _ Cl X0.5V 

'^DECAY - i 

'l 

from which 

toiS = tM EASURED " toECAY 

is calculated. If multiple pins (such as the data bus) are dis- 
abled, the measurement value isthat of the last pin to stop 
driving. 

O utput E nable T i me 

Output pins are considered to be enabled when they have made 
a transition from a high-impedance state to when they start 
driving. T he output enable time (tENA) is the interval from 
when a reference signal reaches a high or low voltage level to 
when the output has reached a specified high or low trip point, 
as shown in Figure 27. If multiple pins (such as the data bus) 
are enabled, the measurement value isthat of the first pin to 
start driving. 



REFERENCE 
SIGNAL 



Vqh (MEASURED) 



X 



OUTPUT 



Vql (MEASURED) 



OH (MEASURED) - 0.5V 



2.0V 



'OL (MEASURED) +0.5V 



OUTPUT STOPS 
DRIVING 




OUTPUT STARTS 
DRIVING 



HIGH-IMPEDANCE STATE. 
TEST CONDITIONS CAUSE 
THIS VOLTAGE LEVEL TO BE 
APPROXIMATELY 1.SV. 



Figure 27. Output Enable/Disable 




Vqh (MEASURED) 
Vq,. (MEASURED) 



Flgure28. Equivalent Device Loading for AC Measurements 
(Except Output Enable/Disable) 
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ADSP-21XX 

TIMING PARAMETERS (ADSP-2101/2105/2111/2115/2161/2163) 



GENERAL NOTES 

Use the exact timing information given. Do not attempt to 
derive parameters from the addition or subtraction of others. 
While addition or subtraction would yield meaningful results for 
an individual device, the values given in this data sheet reflect 
statistical variations and worst cases. Consequently, you cannot 
meaningfully add parameters to derive longer times. 



switching characteristics to ensure that any timing requirement 
of a device connected to the processor (such as memory) is 
satisfied. 

Timing requirements apply to signals that are controlled by 
circuitry external to the processor, such as the data input for a 
read operation. Timing requirements guarantee that the 
processor operates correctly with other devices. 



TIMING NOTES 

Switching characteristics specify how the processor changes its 
signals. You have no control over this timing— circuitry external 
to the processor must be designed for compatibility with these 
signal characteristics. Switching characteristics tell you what the 
processor will do in a given circumstance. You can also use 



MEMORY REQUIREMENTS 

T he table below shows common memory device specifications 
and the correspondingADSP-21xx timing parameters, for your 
convenience. 



Memory 


ADSP-Zlxx 


Timing 


Device 


Timing 


Parameter 


Specification 


Parameber 


Definition 


Address Setup to Write Start 


Usw 


A0-A13, DMS, PJVIS Setup before WR Low 


Address Setup to Write End 


tAW 


A0-A13, DMS, PMS Setup before WR Deasserted 


Address Hold Time 


twRA 


A0-A13, DMS, PMS Hold after WR Deasserted 


Data Setup Time 


^DW 


Data Setup before WR High 


Data Hold Time 


tDH 


Data Hold after WR High 


OE to Data Valid 


tRDD 


RD Low to Data VaUd 


Address Access Time 


tAA 


A0-A13, DMS, PMS, BMS to Data Valid 
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TIMING PARAMETERS (ADSP-2101/2105/2111/2115/2161/2163) 

CLOCK SIGNALS & RESET 























Frequency 






BMHz 


13.824MHz 


16l67MHz 


20MHz 


25MHz 


Dependency 




Parameter 


Min Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Unit 


Timinn D oniiircn^on^* 
1 lllliliy iaQ^UIi OllCill.. 


























tcK CLKIN Period 


76.9 150 


72.3 


150 


60 


150 


50 


150 


40 


150 






ns 


tcKL CLKIN Width Low 


20 


20 




20 




20 




15 




20 




ns 


tcKH CLKIN Width High 


20 


20 




20 




20 




15 




20 




ns 


tRSp RESET Width Low 


384.5 


361.5 




300 




250 




200 




5tcK' 




ns 


Switching Characteristic: 


























tcpL CLKOUT Width Low 


28.5 


26.2 




20 




15 




10 




0.5tcK 


- 10 


ns 


tcpH CLKOUT Width High 


28.5 


26.2 




20 




15 




10 




0.5tcK 


- 10 


ns 


tcKOH CLKIN HightoCLKOUT 


20 





20 





20 





20 





15 






ns 


High 



























NOTES 

^Applies after powerup sequence is complete. Internal phase lock loop requires no more than 2000 CLKIN cycles, assuming stable CLKIN (not including crystal 
oscillator startup time). 



CLKIN 



CLKOUT 




Figure 29. Clock Signals 
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TIMING PARAMETERS (ADSP-2101/2105/2111/2115/2161/2163) 

INTERRUPTS & FLAGS 



Parameter 



BMHz 
Min Max 



13.824MHz 
Min Max 



16l67MHz 
Min Max 



20MHz 
Min Max 



25MHz 
Min Max 



Frequency 
Dependency 
Min Max 



Unit 



Timing Requirement: 

tiFs IRQx' or FI Setup before 

CLKO UTLow^'^ 
t|Fs IRQx^ or F I Setup before 

CLKO UT Low (ADSP-2111)2'3 

tiFH IR^^orFI HoldafterCLKOUT 

High2'3 

Switcfiing Cfiaracteristic: 

tpoH FO Hold after CLKOUT High' 

tpoD FO Delay from CLKOUT High 



34.2 
37.2 
19.2 





33.1 
36.1 
18.1 





30 
33 
15 



27.5 
30.5 
12.5 





25 
28 
10 



0.25tcK + 15^ 
0.25tcK + 18" 
0.25tcK 





15 



15 



15 



15 



12 



ns 
ns 
ns 



ns 
ns 



NOTE S 

'i RQii=i RQO, IRQT, and IRQ2: 

^If IRQx and FI inputs meet tips and tnJH setup/hold requirements, they will be recognized during the current clock cycle; otherwise they will be recognized 
during the following cycle. (Refer to the "Interrupt Controller" section in Chapter 3, Program Control, of the ADSP-2100 Family U ser'S M anual for further 
information on interrupt servicing.) 

^Edge-sensitive interrupts require pulse widths greater than 10 ns. Level-sensitive interrupts must be held low until serviced. 

Vs (min) = 0.25tcK + 20 ns for ADSP-2101TG-50, ADSP-2101TG/883B-50, ADSP-21 1 lTG-52, and ADSP-21 1 1TG/883B-52 (Extended Temperature Range 

devices). 

'tpoH (min) = -5nsforADSP-2111TG-52andADSP-2111TG/883B-52 (Extended Temperature Range devices). 



CLKOUT 



FLAG 
OUTPUT(S) 



IRQx 
FI 



:><: 



'iFH 


► 








^ 


'iFS 



><~>< 



Figure 30. Interrupts & Flags 
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TIMING PARAMETERS (ADSP-2101/2105/2111/2115/2161/2163) 

BUS REQUEST/GRANT 



Parameter 


BMHz 
Min Max 


13.824MHz 
Min Max 


16l67MHz 
Min Max 


20MHz 
Min Max 


25MHz 
Min Max 


Frequency 

Dependency 

Min 


Max 


Unit 


Timing Requirement: 
























tBH BR Hold after CLKOUT High' 


24.2 


23.1 




20 




17.5 


15 




0.25tcK + 5 




ns 


tfis -dK oetup Deiore i^Lis.UU 1 i^ow 




38.1 




35 




dZ.d 


30 




U.ZDtcK + ^0 




ns 


Switching Cfiaracteristic: 
























tsD CLKOUT High to DMS, 


39.2 




38.1 




35 


32.5 




30 




0.25tcK + 20 


ns 


PMS, BMS, RD, WR Disable 
























tsDB DMS, PMS, BMS, RD, WR 




























ns 


Disable to BG Low 
























tsE BG High to DMS, PMS, 




























ns 


BMS, RD,WR Enable 
























tsEc DMS, PMS, BMS, RD, WR 


9.2 


8.1 




5 




2.5 


1.52 




0.25tcK-10' 




ns 


Enable to CLKOUT High 

























NOTES 

'If BR meets the tss and Ibh setup/hold requirements, it will be recognized in the current processor cycle; otherwise it is recognized in the following cycle. BR requires 
a pulse width greater than 10 ns. 

^For 25 MHz only the minimum frequency dependency formula for tsEC = {0-25tcK - 8.5). 



Section 10.2.4, "Bus Request/Grant," on page 212 of the ADSP-2100 Family User's M anual (1st Edition, 1993) states that "When BR is recognized, the processor 
responds immediately by asserting BG during the same cycle." This is incorrect for the current versions of all ADSP-21xx processors: BG is asserted in the cycle after 
BR is recognized. No external synchronization circuit is needed when BR is generated as an asynchronous signal. 



CLKOUT 



CLKOUT 



PMS, DMS 
BMS, RD 
WR 



BG 



Figure 31. Bus Request/Grant 
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TIMING PARAMETERS (ADSP-2101/2105/2111/2115/2161/2163) 

MEMORY READ 





BMHz 


13.824MHz 


16. 67MHz 


20MHz 


25MHz 




Parameter 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Unit 


Timing Requirement: 
























tRDD RD Low to Data Valid 




23.5 




23.2 




17 




12 




7 


ns 


laa au— 1 ivio, Jjivio, Divio to uata vaiia 




37.7 




36.2 




27 




19.5 




12 


ns 


Irdh Data Hold from RD High 



























ns 


Switching Cliaracteristic: 
























tRp RD Pulse Width 


33.5 




28.2 




22 




17 




12 




ns 


tcRD CLKOUT High to RD Low 


14.2 


29.2 


13.1 


28.1 


10 


25 


7.5 


22.5 


5 


20 


ns 


tASR AO-Al 3, PMS, DMS, BMS Setup before 


9.2 




8.1 




5 




2.5 




1.5' 




ns 


RD Low 
























tRDA A0-A13, PMS, DMS, BMS Hold after RD 


10.2 




9.1 




6 




3.5 




1 




ns 


Deasserted 
























tRWR RD High to RD or WR Low 


33.5 




31.2 




25 




20 




15 




ns 



Parameter 



Frequency Dependency 

(CLKIN< 25 MHz) 

Min Max 



Unit 



Timing Requirement: 

tRDD RD Low to Data Valid 

tAA AO-Al 3, PMS, DMS, BMS to Data Valid 

tRDH Data Hold from RD High 

Switching Characteristic: 

tRp RD Pulse Width 

CLKOUT High to RD Low 



tcRD 
tASR 

tRDA 

tRWR 



AO-Al 3, PMS, DMS, BMS Setup before 

RD Low 

A0-A13, PMS, DMS, BMS Hold after RD 

Deasserted 

RD High to RD or WR Low 





0.5tcK- 8 + w 
0.25tcK-5 

0.25tcK-10' 

0.25tcK-9 
0.5tcK-5 



0.5tcK- 13 + w 
0.75tcK- 18 + w 



0.25tcK+ 10 



ns 
ns 



ns 
ns 



ns 



ns 
ns 



NOTES 

^For 25 M Hz only minimum frequency dependency formula for Iasr = (0.25tcK - 8.5). 
w = wait states x tcK. 



CLKOUT 



A0-A13 



DMS, PMS 
BMS 



RD 



>5: 



•~ 'ASR " 
'cRD — 



\ 



X 



WR 



Figure 32. Memory Read 
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TIMING PARAMETERS (ADSP-2101/2105/2111/2115/2161/2163) 

MEMORY WRITE 







BMHz 


13.824MHz 


1& 67MHz 


20MHz 


25MHz 




Parameter 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Unit 


Switching Characteristic: 


























Data Setup before WR High 


25.5 




23.2 




17 




12 




7 




ns 




Data Hold after WR High 


9.2 




8.1 




5 




2.5 









ns 


%p 


WR Pulse Width 


30.5 




28.2 




22 




17 




12 




ns 


twDE 


WR Low to Data Enabled 



























ns 


Usw 


A0-A13, DMS, PMS Setup before 
WRLow 


9.2 




8.1 




5 




2.5 




1.5' 




ns 


tDDR 


Data Disable before WR or RD Low 


9.2 




8.1 




5 




2.5 




1.5' 




ns 


tcWR 


CLKOUT High to WR Low 


14.2 


29.2 


13.1 


28.1 


10 


25 


7.5 


22.5 


5 


20 


ns 


Uw 


A0-A13, DMS, PMS, Setup before WR 
Deasserted 


35.7 




32.2 




23 




15.5 




8 




ns 


twRA 


A0-A13, DMS, PMS Hold after WR 

Deasserted 


10.2 




9.1 




6 




3.5 




1 




ns 


twWR 


WR High to RD or WR Low 


33.5 




31.2 




25 




20 




15 




ns 



Parameter 



Frequency Dependency 

(CLKIN<25MHz) 

Min Max 



Unit 



Switching Characteristic: 

tDw Data Setup before WR High 
tDH Data Hold after WR High 
twp WR Pulse Width 
tlXTDE WR Low to Data Enabled 

tASW 



tDDR 
tCWR 

tWRA 



A0-A13, DMS, PMS Setup before WR Low 
Data Disable before WR or RD Low 

CLKOU T High to W R Low 

A0-A13, DMS, PMS, Setup before WR 
Deasserted 



A0-A13, DMS, PMS Hold after WR 
Deasserted 
twwR WR High to RD or WRLow 



0.5tcK- 13 + w 
0.25tcK- 10 
0.5tcK- 8 + w 


0.25tcK- 10' 
0.25tcK- 10' 
0.25tcK- 5 

0.75tcK- 22 + w 

0.25tcK-9 
0.5tcK-5 



0.25tcK + 10 



ns 
ns 
ns 

ns 
ns 
ns 

ns 

ns 
ns 



NOTES 

^For 25 M Hz only the minimum frequency dependency formula for tAsw and tcDf. ■ 
w = wait states X tcK. 



(0.25tcK - 8.5). 



CLKOUT 



A0-A13 



DMS, PMS 



WR 



\ 



X 



tow 

twDE 



RD 



A. 



Figure 33. Memory Write 
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TIMING PARAMETERS (ADSP-2101/2105/2111/2115/2161/2163) 

SERIAL PORTS 



Parameter 


1Z5MHZ 
Min Max 


13.0MHz 
Min Max 


13.824MHz* 
Min Max 


Frequency 
Dependency 
Min Max 


Unit 


Timing Requirement: 




















tscK SCLK Period 


80 




76.9 




72.3 








ns 


tscs DR/TFS/RFS Setup before SCLK Low 


8 




8 




8 








ns 


tscH DR/TFS/RFS Hold after SCLK Low 


10 




10 




10 








ns 


tscp SCLKi^Widtli 


30 




28 




28 








ns 


Switching Characteristic: 




















tec CLKOUT HightoSCLKouT 


20 


35 


19.2 


34.2 


18.1 


33.1 


0.25tcK 0.25tcK 


+ 15ns 




tscDE bL L K H ign to u 1 b nauie 





















ns 


tscDv SCLK High to DT Valid 




20 




20 




20 






ns 


tRH TFS/RFSouT Hold after SCLK High 





















ns 


tRD TFS/RFSouT Delay from SCLK High 




20 




20 




20 






ns 


tscDH DT Hold after SCLK High 





















ns 


tjDE TFS (Alt) to DT Enable 





















ns 


tjDv TFS (Alt) to DT Valid 




18 




18 




18 






ns 


tscDD SCLK High to DT Disable 




25 




25 




25 






ns 


tRDv RF S (ivi ultichannel, F rame D elay Zero) 




20 




20 




20 






ns 


to DT Valid 





















*M aximum serial port operating frequency is 13.824 |V| Hzfor aii processor speed grades except the 12.5 1^ Hz ADSP-2101 and 13.0 1^ Hz ADSP-2111. 



CLKOUT 



SCLK 



DR 
RFSiN 
TFS,N 



RFSo 
TFSo 



TFS 

(ALTERNATE 
FRAME MODE ) 



RFS 

( MULTICHANNEL MODE, 
FRAME DELAY {MFD = 0} ) 



tRD 



'SCDV 
tsCDE 



'tde 
'tdv 



Figure 34. Serial Ports 
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ADSP-21XX 



TIMING PARAMETERS (ADSP-2111) 

HOST INTERFACE PORT 

Separate Data & Address (H MD 1 = ) 

Read Strobe & Write Strobe (H M DO = 0) 





UOMHz 


16l67MHz 


20MHz 


N F requency 




Parameter 


MSn 
1*1 in 


1*1 oX 


Min 
1*1 in 


M 3X 


1*1 in 


1*1 oX 


Dependency 


Unit 


Timing Requirement: 


















tHsu HA2-0 Setup before Start of Write or Read^' ^ 


8 




8 




8 






ns 


tHDsu Data Setup before End of Write^ 


8 




8 




8 






ns 


tHWDH Data Hold after End of Write^ 


3 




3 




3 






ns 


tHH HA2-0 Hold after End of Write or Read'' * 


3 




3 




3 






ns 


tHRWP Read or Write Pulse Width' 


30 




30 




30 






ns 


Switcliing Cliaracteristic: 


















tHSHK HACK Low after Start of Write or Read'' ^ 





20 





20 





20 




ns 


tHKH HACK Hold after End of Write or Read'' * 





20 





20 





20 




ns 


tHDE Data Enabled after Start of Read^ 



















ns 


tHDD Data Valid after Start of Read^ 




23 




23 




23 




ns 


tHRDH Data Hold after End of Read* 



















ns 


tHRDD Data Disabled after End of Read* 




10 




10 




10 




ns 



NOTES 

'Start of Write = HWR Low and HSEL Low. 
^Start of Read = HRD Low and HSEL Low. 
'End of Write = HWR High o r HSEL High. 

*End of Read = HRD High or HSEL High. 

'Read Pulse Width = HRD Low and HSEL Low, Write Pulse Width = HWR Low and HSEL Low. 
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HSEL 



Host Write Cycle 



HACK 



HD15-0 





ADDRESS 




}00( 














\ 
*HSU 


* ^HRVVP 

- 


■ 








■ 

(hh 








► 




V 


/ 






^HKH r 


mmm 




DATA 


:>o 








^ 'hdsu ^ 


(hwdh 



Host Read Cycle 



HA2-0 



HSEL 



HACK 



HD15-0 



><: 



ADDRESS 



X 



DATA 



Figure 35. Host Interface Port (HMDl =0, HMDO =0) 
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ADSP-21XX 



TIMING PARAMETERS (ADSP-2111) 

HOST INTERFACE PORT 

Separate Data & Address (H MD 1 = 0) 

Read/Write Strobe & Data Strobe (H M DO = 1) 





UOMHz 


1&67MHZ 


20MHz 


N F requency 




Parameter 


Min 


Max 


Min 


Max 


Min 


Max 


Dependency 


Unit 


Timing Requirement: 


















tHSu HA2-0, HRW Setup before Start of Write or Read 


8 




8 




8 






ns 


tHDSu Data Setup before End of Write^ 


8 




8 




8 






ns 


tHWDH Data Hold after End of Write^ 


3 




3 




3 






ns 


tHH HA2-0, HRW Hold after End of Write or Read^ 


3 




3 




3 






ns 


tHRWP Read or Write Pulse Width^ 


30 




30 




30 






ns 


Switching Characteristic: 


















tHSHK HACK Low after Start of Write or Read' 





20 





20 





20 




ns 


tHKH HACK Hold after End of Write or Read^ 





20 





20 





20 




ns 


tHDE Data Enabled after Start of Read' 



















ns 


tHDD Data Valid after Start of Read' 




23 




23 




23 




ns 


tHRDH Data Hold after End of Read^ 



















ns 


tHRDD Data Disabled after End of Read^ 




10 




10 




10 




ns 



NOTES 

'Start of Write or Read = HDS Low and HSEL Low. 
^End of Write or Read = HDS High_or HSEL High. 
'Read or Write Pulse Width = HDS Low and HSEL Low. 
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HA2-0 



mi 



Host Write Cycle 



HSEL 



HRW 



HDS 



HACK 



HD15-0 



ADDRESS 



>: 



DATA 



Host Read Cycle 



HA2-0 



HSEL 



ADDRESS 



HDS 



HACK 



HD15-0 



'HRDH 

-Ih 



Figure 36. Host Interface Port (HMDl =0, HMDO =1) 
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TIMING PARAMETERS (ADSP-2111) 

HOST INTERFACE PORT 

Multiplexed Data & Address (HMDl = 1) 

Read Strobe & Write Strobe (H M DO = 0) 





UOMHz 


1&67 


MHz 


20MHz 


N F requency 




Parameter 


Min 
1*1111 


May 

1*1 CIA 


Min 


Max 


Min 
1*1111 


May 

1*1 CIA 


Dependency 


Unit 


Timing Requirement: 


















tHALP ALE Pulse Width 


15 




15 




15 






ns 


tHASu HAD 15-0 Address Setup before ALE Low 


5 




5 




5 






ns 


tHAH HAD 1 5-0 Address Hold after ALE Low 


2 




2 




2 






ns 


tHALs Start of Write or Read after ALE Low'' ^ 


15 




15 




15 






ns 


tHDSU HAD 15-0 Data Setup before End of Write^ 


8 




8 




8 






ns 


tHWDH HAD 15-0 Data Hold after End of Write^ 


3 




3 




3 






ns 


tHRWP Read or Write Pulse Width' 


30 




30 




30 






ns 


Switcliing Cliaracteristic: 


















tnsHK HACK Low after Start of Write or Read'' ^ 





20 





20 





20 




ns 


tHKH HACK Hold after End of Write or Read^' * 





20 





20 





20 




ns 


tHDE HAD 1 5-0 Data Enabled after Start of Read^ 



















ns 


tHDD HAD 1 5-0 Data VaUd after Start of Read^ 




23 




23 




23 




ns 


tHRDH HAD 15-0 Data Hold after End of Read" 



















ns 


tHRDD HAD 15-0 Data Disabled after End of Read* 




10 




10 




10 




ns 



NOTES 

'Start of Write = HWR Low and HSEL Low. 
^Start of Read = HRD Low and HSEL Low. 
'End of Write = HWR High o r HSEL High. 

^End of Read = HRD High or HSEL High. 

'Read Pulse Width = HRD Low and HSEL Low, Write Pulse Width = HWR Low and HSEL Low. 
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Host Writs Cycle 



HSEL 



HACK 



HD15-0 



^HKH r*~ 

_/ 



X 



HSEL 



Host Read Cycle rrd 



HAD15-0 



r 



Figure 37. Host Interface Port (HMDl =1, HMDO =0) 
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TIMING PARAMETERS (ADSP-2111) 

HOST INTERFACE PORT 

Multiplexed Data & Address (HMDl = 1) 

Read/Write Strobe & Data Strobe (H M DO = 1 ) 





UOMHz 


1&67MHZ 


20MHz 


N F requency 




ParametET 


MSn 
1*1 in 


1*1 oX 


Min 
1*1 in 




Min 
1*1 in 


1*1 oX 


Dependency 


Unit 


Timing Requirement: 


















Ihalp ale Pulse Width 


15 




15 




15 






ns 


tHASu HAD 15-0 Address Setup before ALE Low 


5 




5 




5 






ns 


tHAH HAD 1 5-0 Address Hold after ALE Low 


2 




2 




2 






ns 


tHALS Start of Write or Read after ALE Low' 


15 




15 




15 






ns 


tHsu HRW Setup before Start of Write or Read' 


8 




8 




8 






ns 


tHDSu HAD 15-0 Data Setup before End of Write^ 


5 




5 




5 






ns 


tHWDH HAD 15-0 Data Hold after End of Write^ 


3 




3 




3 






ns 


tHH HRW Hold after End of Write or Read^ 


3 




3 




3 






ns 


tHRWP Read or Write Pulse Width^ 


30 




30 




30 






ns 


Switching Cliaracteristic: 


















tHSHK HACK Low after Start of Write or Read' 





20 





20 





20 




ns 


tHKH HACK Hold after End of Write or Read^ 





20 





20 





20 




ns 


tHDE HAD 1 5-0 Data Enabled after Start of Read' 



















ns 


tHDD HAD 1 5-0 Data Valid after Start of Read' 




23 




23 




23 




ns 


tHRDH HAD 15-0 Data Hold after End of Read^ 



















ns 


tHRDD HAD 15-0 Data Disabled after End of Read^ 




10 




10 




10 




ns 



NOTES 

'Start of Write or Read = HPS Low an d HSE L Low. 
^End of Write or Read = HPS High or HSEL High. 
'Read or Write Pulse Width = HPS Low and HSEL Low. 
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Host Write Cycle 
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Figure 38. Host Interface Port (HMDl =1, HMDO =1) 
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TIMING PARAMETERS (ADSP- 2 103/2 162/2 164) 

GENERAL NOTES 

Use the exact tinning information given. Do not attempt to 
derive parameters from tlie addition or subtraction of others. 
While addition or subtraction would yield meaningful results for 
an individual device, the values given in this data sheet reflect 
statistical variations and worst cases. Consequently, you cannot 
meaningfully add parameters to derive longer times. 

TIMING NOTES 

Switching characteristics specify how the processor changes its 
signals. You have no control over this timing— circuitry external 
to the processor must be designed for compatibility with these 
signal characteristics. Switching characteristics tell you what the 
processor will do in a given circumstance. You can also use 
switching characteristics to ensure that any timing requirement 
of a device connected to the processor (such as memory) is 
satisfied. 





ADSP-Zboc 




Memory Specification 


Timing Parameter 


Timing Parameter Definition 


Address Setup to Write Start 


tASW 


A0-A13, DMS, PMS Setup before WR Low 


Address Setup to Write End 


^AW 


A0-A13, DMS, PMS Setup before WR Deasserted 


Address Hold Time 


tWRA 


A0-A13, DMS, PMS Hold after WR Deasserted 


Data Setup Time 


tDW 


Data Setup before WR High 


Data Hold Time 


tDH 


Data Hold after WR High 


OE to Data Valid 


tRDD 


RD Low to Data Valid 


Address Access Time 


tAA 


A0-A13, DMS, PMS, BMS to Data Valid 



Timing requirements apply to signals that are controlled by 
circuitry external to the processor, such as the data input for a 
read operation. T iming requirements guarantee that the 
processor operates correctly with other devices. 

MEMORY REQUIREMENTS 

T he table below shows common memory device specifications 
and the corresponding ADSP-21XX timing parameters, for your 
convenience. 
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TIMING PARAMETERS (ADSP- 2 103/2 162/2 164) 

CLOCK SIGNALS & RESET 



Parameter 


la 24MHz 
Min Max 


Frequency 
Dependency 
Min Max 


Unit 


Timing Requirement: 








tcK CLKIN Period 


97.6 150 




ns 


tcKL CLKIN Width Low 


20 




ns 


tcKH CLKIN Width High 


20 




ns 


tRSP RESET Width Low 


488 


5tcK' 


ns 


Switching Characteristic: 








tcPL CLKOUT Width Low 


38.8 


O.StcK- 10 


ns 


tcPH CLKOUT Width High 


38.8 


O.StcK- 10 


ns 


tcKOH CLKIN High to CLKOUT High 


20 




ns 



NOTES 

'Applies after powerup sequence is complete. Internal phase lock loop requires no more than 2000 CLKIN cycles assuming stable CLKIN (not including crystal 
oscillator startup time). 



CLKIN 



CLKOUT 




Figure 39. Clock Signals 
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TIMING PARAMETERS (ADSP- 2 103/2 162/2 164) 

INTERRUPTS & FLAGS 







Frequency 






la 24MHz 


Dependency 




Parameter 


Min Max 


Min Max 


Unit 


Timing Requirement: 








tiFs IRQx' or FI Setup before CLKOUT Low^' ^ 


44.4 


0.25tcK + 20 


ns 


tiFH IRQx' or FI Hold after CLKOUT High^' ^ 


24.4 


0.25tcK 


ns 


Switching Cliaracteristic: 








tpoH FO Hold after CLKOUT High 







ns 


tpoD FO Delay from CLKOUT High 


15 




ns 



NOTE S 

'l RQx=I RQO, IRQl, and IRQ2. 

^If IRQx and FI inputs meet tips and tipH setup/hold requirements, they will be recognized during the current clock cycle; otherwise they will be recognized during the 
following cycle. (Refer to the "Interrupt Controller" section in Chapter 3, Program Control, of the ADSP-2100 Family User's M anual for further information on 
interrupt servicing.) 

'Edge-sensitive interrupts require pulse widths greater than 10 ns. Level-sensitive interrupts must be held low until serviced. 



CLKOUT 



FLAG 
OUTPUT(S) 



:><: 



IRQx 
FI 



Figure 40. Interrupts & Flags 
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TIMING PARAMETERS (ADSP- 2 103/2 162/2 164) 

BUS REQUEST/GRANT 



Parameter 



la 24MHz 
Min Max 



Frequency 

Dependency 

Min Max 



Unit 



Timing Requirement: 

tBH BR Hold after CLKOUT High^ 
tBs BR Setup before CLKOUT Low' 
Switching Characteristic: 

tsD 
tsDB 

tsE 
tsEC 



CLKOUT High to DMS, PMS, BMS, RD, WR Disable 
DMS, PMS , BMS , RD, WR D isable to BG Low 
BG H i gh to DMS, PMS, BMS, RD, WR Enable 
DMS, PMS, BMS, RD, WR Enable to CLKOUT High 



29.4 
44.4 







14.4 



44.4 



0.25tcK + 5 
0.25tcK + 20 



0.25tcK-10 



0.25tcK + 20 



ns 
ns 

ns 
ns 
ns 
ns 



NOTES 

'If BR meets the t^s and tjH setup/hold requirements, it will be recognized in the current processor cycle; othervrise it is recognized in the following cycle. BR 

requires a pulse width greater than 10 ns. 

Section 10.2.4, "Bus Request/Grant," of the A D SP-2100 Family User's M anual ( 1st Edition, ©1993) states that "When BR is recognized, the processor 
responds immediately by asserting BG during the same cycle." This is incorrect for the current versions of all ADSP-21xx processors: BG is asserted in the 
cycle after BR is recognized. No external synchronization circuit is needed when BR is generated as an asynchronous signal. 



CLKOUT 



CLKOUT 



PMS, DMS 
BMS, RD 
WR 



- 1 



BG 



TV 

'sDB 

^ ^ 1 



Figure 41. Bus Request/Grant 
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TIMING PARAMETERS (ADSP- 2 103/2 162/2 164) 

MEMORY READ 



Parameter 


la 24MHz 
Min Max 


Frequency 

Dependency 

Min 


Max 


Unit 


Timing Requirement: 












tRDD RD Low to Data Valid 




33.8 




0.5tcK- 15 + w 


ns 


tAA A0-A13,PMS,DMS,BMS to Data Valid 




49.2 




0.75tcK - 24 + w 


ns 


tRDH Data Hold from RD High 











ns 


Switching Characteristic: 












tRp RD Pulse Width 


43.8 




0.5tcK - 5 + w 




ns 


tcRD CLKOUT High to RD Low 


19.4 


34.4 


0.25tcK-5 


0.25tcK + 10 


ns 


tASR A0-A13, PMS, DMS, BMS Setup before RD Low 


12.4 




0.25tcK- 12 




ns 


tRDA AO-Al 3, PMS, DMS, BMS Hold after RD Deasserted 


14.4 




0.25tcK- 10 




ns 


tRWR RD High to RD or WR Low 


38.8 




0.5tcK-10 




ns 



w = wait states X t^K. 



CLKOUT 

AO- A13 

DlUS, PMS 
BMS 

RD 



X 



tcRD — 



WR 



Figure 42. Memory Read 



-48- 



REV. B 



ADSP-21XX 



TIMING PARAMETERS (ADSP- 2 103/2 162/2 164) 

MEMORY WRITE 



Parameter 


la 24MHz 
Min Max 


Frequency 

Dependency 

Min 


Max 


Unit 


Switching Characteristic: 












tDW 


Data Setup before WR High 


38.8 




O.StcK- 10 + w 




ns 




Data Hold after WR High 


14.4 




0.25tcK- 10 




ns 


twp 


WR Pulse Width 


43.8 




0.5tcK- 5 + w 




ns 


twDE 


WR Low to Data Enabled 













tASW 


A0-A13, DMS, PMS Setup before WR Low 


12.4 




0.25tcK- 12 




ns 


^DDR 


Data Disable before WR or RD Low 


14.4 




0.25tcK- 10 




ns 


tcWR 


CLKOUT High to WR Low 


19.4 


34.4 


0.25tcK-5 


0.25tcK + 10 


ns 


Uw 


A0-A13, DMS, PMS, Setup before WR Deasserted 


58.2 




0.75tcK- 15 + w 




ns 


twRA 


A0-A13, DMS, PMS Hold After WR Deasserted 


14.4 




0.25tcK- 10 




ns 


twWR 


WR Hi^ to RD or WR Low 


38.8 




0.5tcK-10 




ns 



w = wait states X t^K. 



CLKOUT 



A0-A13 



DMS, PMS 



WR 



\ 



X 



WWR 

'dh 'ddr " 



RD 



Figure 43. Memory Write 
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ADSP-21XX 



TIMING PARAMETERS (ADSP- 2 103/2 162/2 164) 

SERIAL PORTS 











Frequency 








la 24MHz 


Dependency 




Parameter 


Min 

1*1 III 


Max 

1*1 CIA 


Min Max 


Unit 


Timing Requirement: 










tsCK 


SCLK Period 


97.6 




tcK 


ns 


tscs 


DR/TFS/RFS Setup before SCL K Low 


8 






ns 


tsCH 


DR/TFS/RFS Hold after SCLK Low 


10 






ns 


tscp 


SCL Kin Width 


28 






ns 


Switching Characteristic: 










tec 


CLKOUT High to SCLKout 


24.4 


39.4 


0.25tcK 0.25tcK + 15 


ns 


tsCDE 


SCLK High to DT Enable 









ns 


tsCDV 


SCLK High to DT Valid 




28 




ns 


tRH 


TFS/RFSout Hold after SCLK High 









ns 


tRD 


TFS/RFSout Delay from SCLK High 




28 




ns 


tsCDH 


DT Hold after SCLK High 









ns 


tjDE 


TFS (alt) to DT Enable 









ns 


tjDV 


TPS (alt) to DT Valid 




18 




ns 


tsCDD 


SCLK High to DT Disable 




30 




ns 


tftDV 


RF S (M ultichannel, F rame D elay Zero) 
to DT Valid 




20 




ns 




Figure 44. Serial Ports 
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ADSP-21XX 

PIN CONFIGURATIONS 
68-Pin PGA 





L 


K 


J 


H 


G 


F 


E 


D 


C 


B 


A 






A 


B 


C 


D 


E 


F 


G 


H 


J 


K 


L 








Vdd 




A1 


RESET 


BR 


Vdd 


D22 








1 










D22 


Vdd 


BR 


RESET 


A1 




Vdd 








A5 




A4 


A2 


AO 


IR02 


MMAP 


D23 






D18 


2 










D23 


MMAP 


IRQ2 


AO 


A2 


A4 




A5 


2 




















INDEX 
(NC) 


D17 


D16 


3 








INDEX 
(NC) 


















3 


























4 




































ADSP-2101 




D13 


D12 


5 










KUA KAUKJVOib 
ADSP-2101 








5 


6 


A12 


A13 
















GND 


D11 


6 


6 


D11 


GND 
















A13 


A12 


E 


7 


PMS 


DMS 






TOP VIEW 






D10 


D9 


7 


7 


D9 


D10 






BOTTOM VIEW 






DMS 


PMS 


7 


8 


IMS 


BG 






(PINS DOWN) 






D8 


D7 


8 


8 


D7 


D8 






(PINS UP) 






BG 


BMS 


8 


9 


XTAL 


CLK 
IN 
















D6 


D5 


9 


9 


D5 


D6 
















CLK 
IN 


XTAL 


9 


10 


CLK 
OUT 


RD 


TFSO 


GND 


SCLKO 


III 


Fl 

(DR1) 


Vdd 


D1 


D4 


D3 


10 


10 


D3 


D4 


D1 


Vdd 


Fl 

(DRl) 


111 


SCLKO 


GND 


TFSO 


RD 


CLK 
OUT 


10 


11 




WR 


am 


RFSO 


DRO 


FO 
(DTI) 


IROO 
(RFS1) 


SCLK1 


DO 


D2 




11 


11 




D2 


DO 


SCLK1 


IRQO 
(RFSI) 


FO 
(DTI) 


DRO 


RFSO 


DTO 


WR 




11 




L 


K 


J 


H 


G 


F 


E 


D 


C 


B 


A 






A 


B 


C 


D 


E 


F 


G 


H 


J 


K 


L 





PGA 


Pin 




PGA 


Pin 


Number 


Name 




Number 


Name 


Kll 


WR 




AlO 


D3 


KIO 


RD 




BIO 


D4 


J 11 


DTO 




A9 


D5 


J 10 


TFSO 




89 


D6 


Hll 


RFSO 




A8 


D7 


HIO 


GND 




B8 


D8 


Gil 


DRO 




A7 


D9 


GIO 


SCLKO 




B7 


DIO 


Fll 


FO (DTI) 




A6 


Dll 


FIO 


IRQl (TFSl) 




86 


GND 


Ell 


IRQO (RFSI) 




A5 


D12 


ElO 


Fl (DRl) 




B5 


D13 


Dll 


SCLKl 




A4 


D14 


DIO 






B4 


D15 


Cll 


DO 




A3 


Die 


CIO 


Dl 




83 


D17 


Bll 


D2 




A2 


D18 



PGA 


Pin 


Number 


Name 


Bl 


GND 


82 


D19 


CI 


D20 


C2 


D21 


Dl 


D22 


D2 


D23 


El 




E2 


M MAP 


Fl 


BR 


F2 


IRQ2 


Gl 


RESET 


G2 


AO 


HI 


Al 


H2 


A2 


Jl 


A3 


J2 


A4 


Kl 


Voo 



PGA 


Pin 


Number 


Name 


L2 


A5 


K2 


A6 


L3 


GND 


K3 


A7 


L4 


A8 


K4 


A9 


L5 


AlO 


K5 


All 


L6 


A12 


K6 


A13 


L7 


PMS 


K7 


DMS 


L8 


BMS 


K8 


BG 


L9 


XTAL 


K9 


CLKIN 


LIO 


CLKOUT 


C3 


ln(dex(NC) 
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ADSP-21XX 



PIN CONFIGURATIONS 
68-LeadPLCC 



Q ^ 

C! a 



o 



GND [lF 
D19 QT 
D20 

D21 [lT 
D22 [l7 
D23 [lF 

Vdd Qi 

MMAP [l7 
BR pis' 
iRQ2 [W 

RESET [2£ 
AO [ST 
A1 [2? 
A2 [2T 
A3 [2T 
A4 [2£ 
Vdd 



PIN 1 
IDENTIFIER 



PLCC PACKAGE 

ADSP-2101 
ADSP-2103 
ADSP-2105 
ADSP-2115 
ADSP-21 61/62/63/64 



TOP VIEW 
(PINS DOWN) 



Q 

z 

(3 



T- CM 



m Itf) Itf) Itf) |o 



151 D2 

lil D1 

lil DO 

iE Vdd 
lil SCLK1 

lil Fl (DR1) 

15] iRQO f/?Fsr; 
lil irqT (TFS1) 
"m1 fo fDTt; 

ITl SCLKO fWC on ADSP-2105) 
lol DRO fWC on ADSP-2105) 
"49I GND 

"48] RFSO (NC on ADSP-2105) 
It] TFSO (NC on ADSP-2105) 
lil DTO (NC on ADSP-2105) 

RD 
441 WR 



NC = NO CONNECT 



PLCC 


Pin 


Number 


Name 


1 


Dll 


2 


GND 


3 


D12 


4 


D13 


5 


D14 


6 


D15 


7 


D16 


8 


D17 


9 


D18 


10 


GND 


11 


D19 


12 


D20 


13 


D21 


14 


D22 


15 


D23 


16 


Vdd 


17 


MMAP 



PLCC 


Pin 




PLCC 


Pin 


Number 


Name 




Number 


Name 


18 


BR 




35 


A12 


19 


IRQ2 




36 


A13 


20 


RESET 




37 


PMS 


21 


AO 




38 


DMS 


22 


Al 




39 


BMS 


23 


A2 




40 


EG 


24 


A3 




41 


XTAL 


25 


A4 




42 


CLKIN 


26 


Vdd 




43 


CLKOUT 


27 


A5 




44 


WR 


28 


A6 




45 


RD 


29 


GND 




46 


DTO (NC on ADSP-2105) 


30 


A7 




47 


TFSO (NC on ADSP-2105) 


31 


A8 




48 


RFSO (NC on ADSP-2105) 


32 


A9 




49 


GND 


33 


AlO 




50 


DRO (NC on ADSP-2105) 


34 


All 




51 


SCLKO (NC on ADSP-2105) 



PLCC 
Number 


Pin 
Name 


52 


FO 


(DTI) 


53 


IRQl 


(TFSl) 


54 


IRQO 


(RFSl) 


55 


Fl 


(DRl) 


56 


SCLKl 




57 


Vdd 




58 


DO 




59 


Dl 




60 


D2 




61 


D3 




62 


D4 




63 


D5 




64 


D6 




65 


D7 




66 


D8 




67 


D9 




68 


DIO 
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REV. B 



ADSP-21XX 



PIN CONFIGURATIONS 

80-Lead PQFP 
80-LeadTQFP 



Q CO CM 



AS 
A6 
GND 
GND 
A7 
A8 
A9 
A10 
A11 
A12 
A13 
PMS 
DMS 
BMS 
BG 
XTAL 
CLKIN 
NC 
NC 
NC 



2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 



gg|;iS|SSf3RpeS8!S!8SSS 



PQFP PACKAGE 

ADSP-2101 
ADSP-2103 
ADSP-2115 
ADSP-21 61/62/63/64 



TOP VIEW 
(PINS DOWN) 



59 
58 
57 
56 
55 
54 
53 
52 
51 
50 
49 
48 
47 
46 
45 
44 
43 



D18 

D17 

□16 

D15 

D14 

D13 

D12 

GND 

GND 

D11 

D10 

D9 

D8 

D7 

D6 

D5 

D4 

NC 

NC 

NC 




NC = NO CONNECT 



PQFP/ 






PQFP/ 




TOFP 


Pin 




TQFP 


Pin 


Number 


Name 




Number 


Name 


1 


A5 




21 


CLKOUT 


2 


A6 




22 


WR 


3 


GND 




23 


RD 


4 


GND 




24 


DTO 


5 


A7 




25 


TFSO 


6 


AS 




26 


RFSO 


7 


A9 




27 


GND 


8 


A 10 




28 


GND 


9 


All 




29 


DRO 


10 


A12 




30 


SCLKO 


11 


A13 




31 


FO (DTI) 


12 


PMS 




32 


IRQl (TFSl) 


13 


DMS 




33 


IRQO (RFSl) 


14 


BMS 




34 


Fl (DRl) 


15 


BG 




35 


SCLKl 


16 


XTAL 




36 




17 


CLKIN 




37 


DO 


18 


NC 




38 


Dl 


19 


NC 




39 


D2 


20 


NC 




40 


D3 



PQFP/ 






PQFP/ 




TQFP 


Pin 




TQFP 


Pin 


Number 


Name 




Number 


Name 


41 


NC 




61 


GND 


42 


NC 




62 


GND 


43 


NC 




63 


D19 


44 


D4 




64 


D20 


45 


D5 




65 


D21 


46 


D6 




66 


D22 


47 


D7 




67 


D23 


48 


D8 




68 


Voo 


49 


D9 




69 


Voo 


50 


DIO 




70 


MMAP 


51 


Dll 




71 


BR 


52 


GND 




72 


IRQ2 


53 


GND 




73 


RESET 


54 


D12 




74 


AO 


55 


D13 




75 


Al 


56 


D14 




76 


A2 


57 


D15 




77 


A3 


58 


D16 




78 


A4 


59 


D17 




79 


Vdd 


60 


D18 




80 


VoD 
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ADSP-21XX 



PIN CONFIGURATIONS 
100-Pin PGA 



13 12 11 10 9 8 7 6 5 4 3 2 1 1 2 3 4 5 6 7 8 9 10 11 12 13 



D23 


D21 


D20 


D18 


D16 


D13 


D12 


D10 


D7 


D5 


D3 


D1 


Vdo 


N N 
M M 
L L 
K K 
J J 
H H 


V[)D 


D1 


D3 


D5 


D7 


D10 


D12 


D13 


D16 


D18 


D20 


D21 


D23 


MMAP 


GND 


D22 


D19 


D17 


D14 


D11 


D9 


D6 


D4 


D2 


DO 


FLl 






D2 


D4 


D6 


D9 


D11 


D14 


D17 


D19 


D22 




MMAP 








D1S 


GND 


D8 














D8 


GND 


D15 










Vdd 








SCLK1 


Fl 

(DRl) 


Fl 

(DRl) 










Vdd 


PMS 


BMS 


DMS 




PGA PACKAGE 




IRQO 
(RFSI) 


IR01 

(TFS1) 


IR01 
(TFS1) 


IRQO 
(RFSI) 




PGA PACKAGE 




DMS 


BMS 






RD 


ADSP-2111 

TOP VIEW 
(PINS DOWN) 


FO 

(DTI) 




SCLKO 




GND 


FO 

(DTI) 


ADSP-2111 

BOTTOM VIEW 
(PINS UP) 


RD 




BG 


A2 


AO 


A1 


RFSO 


TFSO 


DRO 


G G 
F F 
E E 
D D 
C C 
B B 
A A 


DRO 


TFSO 


RFSO 


A1 


AO 


A2 


A3 


M 


A5 


HACK 


CLK 
OUT 


OTO 


DTO 


CLK 

OUT 


HACK 


A5 


A4 


A3 


GND 


A6 






BMODE 


IR02 


IR02 


BMODE 






AG 


GND 


A7 


A8 








HMD1 


HMDO 


HMDO 


HMD1 










A8 


A7 


A9 


All 




HD9 


HD7 


XTAL 




INDEX 
PIN 

(NC) 


HRD/ 
HRW 


HSIZE 


HSIZE 


HRD/ 
HRW 


INDEX 
PIN 
(NC) 




XTAL 


HD7 


HD9 




All 


A9 


A10 


A12 


HD15 


HD13 


HD11 


HD8 


Vdd 


HD4 


HD3 


HD1 


HA1 


HSB. 


HWR/ 
HDS 


HWR/ 
HDS 


HSEL 


HA1 


HD1 


HD3 


HD4 


Vqd 


HDS 


HD11 


HD13 


HD15 


A12 


A10 


Vdd 


A13 


HD14 


HD12 


HD10 


GND 


HD6 


HD5 


CLK 
IN 


HD2 


HDD 


HA2/ 
ALE 


HAO 


HAO 


HA2/ 
ALE 


HDO 


HD2 


CLK 
IN 


HDS 


HD6 


GND 


HD10 


HD12 


HD14 


A13 


Vdo 



13 12 11 10 9 8 7 6 5 4 3 2 1 1 2 3 4 5 6 7 8 9 10 11 12 13 



PGA 


Pin 


Number 


Name 


N13 


D23 


N12 


D21 


M13 


MMAP 


M12 


GND 


L13 


BR 


L12 


RESET 


K13 


PMS 


K12 


Vdd 


J13 


BMS 


J12 


DMS 


H13 


BG 


H12 


WR 


Hll 


RD 


G13 


A2 


G12 


AO 


Gil 


Al 


F13 


A3 


F12 


A4 


Fll 


A5 


E13 


GND 


E12 


A6 


D13 


A7 


D12 


A8 


C13 


A9 


C12 


All 



PGA 


Pin 


Number 


Name 


B13 


AlO 


A13 


Vdd 


A12 


A13 


B12 


A12 


All 


HD14 


Bll 


HD15 


AlO 


HD12 


BIO 


HD13 


A9 


HDIO 


B9 


HDll 


A8 


GND 


B8 


HDS 


C8 


HD9 


A7 


HD6 


B7 


Vdd 


C7 


HD7 


A6 


HDS 


B6 


HD4 


C6 


XTAL 


A5 


CLKIN 


B5 


HD3 


A4 


HD2 


B4 


HDl 


A3 


HDO 


B3 


HAl 



PGA 


Pin 


Number 


Name 


C3 


Index (NC) 


A2 


HA2/ALE 


Al 


HAO 


Bl 


HWR/HDS 


B2 


HSEL 


CI 


HSIZE 


C2 


HRD/HRW 


Dl 


HMDO 


D2 


HMDl 


El 


IRQ2 


E2 


BMODE 


Fl 


DTO 


F2 


CLKOUT 


F3 


HACK 


Gl 


DRO 


G2 


TFSO 


G3 


RFSO 


HI 


SCLKO 


H2 


GND 


H3 


FO (DTI) 


Jl 


IRQl (TFSl) 


J2 


IRQO (RFSI) 


Kl 


Fl (DRl) 


K2 


SCLKl 


LI 


FLO 



PGA 


Pin 


Number 


Name 


L2 


FL2 


Ml 


FLl 


Nl 


Vdd 


N2 


Dl 


M2 


DO 


N3 


D3 


M3 


D2 


N4 


D5 


M4 


D4 


N5 


D7 


M5 


D6 


N6 


DIO 


M6 


D9 


L6 


D8 


N7 


D12 


M7 


Dll 


L7 


GND 


N8 


D13 


M8 


D14 


L8 


D15 


N9 


D16 


M9 


D17 


NIO 


D18 


M 10 


D19 


Nil 


D20 


Mil 


D22 
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PIN CONFIGURATIONS 
100-Lead Bumpered PQFP 



COCNT-OOlCOr-UDin^COOjiTT-O 

CMCNtMtNT-T-T-i-T-T-i-T-ZT-T-aiCOr^UDin^COCNT-O 
0000000000000000000000000 




PMS 
DMS 
BMS 
RD 

vm 

BG 
AO 
A1 
A2 
A3 
A4 
AS 

GND 
A6 
A7 
A8 
A9 
A10 
A11 

VDD 



PQFP PACKAGE 
ADSP-2111 



TOP VIEW 
(PINS DOWN) 




CM CO in V CO c<i 



-00>OOQQt^<Din^_IZCOCM- 



NOTE: PIN 1 IS LOCATED AT THE CENTER OF THE BEVELED-EDGE SIDE OF THE PACKAGE. 



PQFP 


Pin 


Number 


Name 


1 


GND 


2 


D12 


3 


D13 


4 


D14 


5 


D15 


6 


D16 


7 


D17 


8 


D18 


9 


D19 


10 


D20 


11 


D21 


12 


D22 


13 


D23 


14 


GND 


15 


MMAP 


16 


RESET 


17 


BR 


18 




19 


PMS 


20 


DMS 


21 


BMS 


22 


RD 


23 


WR 


24 


BG 


25 


AO 



PQFP 


Pin 


Number 


Name 


26 


Al 


27 


A2 


28 


A3 


29 


A4 


30 


A5 


31 


GND 


32 


A6 


33 


A7 


34 


A8 


35 


A9 


36 


AlO 


37 


All 


38 


Vdd 


39 


A12 


40 


A13 


41 


HD15 


42 


HD14 


43 


HDD 


44 


HD12 


45 


HDll 


46 


HDIO 


47 


HD9 


48 


HD8 


49 


GND 


50 





PQFP 


Pin 


Number 


Name 


51 


HD7 


52 


HD6 


53 


HD5 


54 


HD4 


55 


XTAL 


56 


CLKIN 


57 


HD3 


58 


HD2 


59 


HDl 


60 


HDO 


61 


HA2/ALE 


62 


HAl 


63 


HAO 


64 


HSEL 


65 


HWR/HDS 


66 


HRD/HRW 


67 


HSIZE 


68 


HMDl 


69 


HMDO 


70 


BMODE 


71 


IRQ2 


72 


HACK 


73 


CLKOUT 


74 


DTO 


75 


TFSO 



PQFP 


Pin 


Number 


Name 


76 


RFSO 


77 


DRO 


78 


SCLKO 


79 


GND 


80 


FO (DTI) 


81 


IRQl (TFSl) 


82 


IRQO (RFSl) 


83 


Fl (DRl) 


84 


SCLKl 


85 


FLO 


86 


FLl 


87 


FL2 


88 


Vdd 


89 


DO 


90 


Dl 


91 


D2 


92 


D3 


93 


D4 


94 


D5 


95 


D6 


96 


D7 


97 


D8 


98 


D9 


99 


DIO 


100 


Dll 
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OUTLINE DIMENSIONS 

ADSP-2101 
68-Pln Grid Array (PGA) 



PGA LOCATION A1 QUADRANT MARKING 



SEATING 
PLANE 



<l>b- 



1 





o 


o 


o 


COCO 


o 


o 




o 


@ 


o 


o 


o o o o 


o 


@ 


o 


o 


o 






GUIDE 


rO 


o 


o 


o 


o 






PIN ONLY 




o 


o 


o 













o 


o 





o 






TOP VIEW 




o 


o 


o 


o 










o 


o 


o 


o 










o 


o 


o 


o 










o 


o 


o 


@ 


o 


o 


o o o o 


O 


@ 


o 




o 


o 


o 


o o o o 


O 


o 




L 


K 


J 


H 


G F E D 


c 


B 


A 



SYMBOL 


1 


MCHES 


MIL 


LIMETE 


RS 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


A 


0.123 




0.164 


3.12 




4.17 


Ai 




0.50 






1.27 




(^b 


0.016 


0.018 


0.020 




0.46 








0.050 






1.27 




D 


1.086 




1.110 


27.58 




28.19 


ei 


0.988 




1.012 


25.10 




25.70 




0.788 




0.812 


20.02 




20.62 


e 




0.100 






2.54 








aiBO 






4.57 
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OUTLINE DIMENSIONS 
ADSP-21XX 
68-Lead Plastic Leaded Chip Carrier (PLCC) 




SYMBOL 


INCHES 


MILLIMETERS 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


A 


0.169 


0.172 


0.175 


4.29 


4.37 


4.45 






0.104 






2.64 




b 


0.017 


0.018 


0.019 


0.43 


0.46 


0.48 


bi 


0.027 


0.028 


0.029 


0.69 


0.71 


0.74 


D 


0.985 


0.990 


0.995 


25.02 


25.15 


25.27 


Di 


0.950 


0.952 


0.954 


24.13 


24.18 


24.23 


D2 


0.895 


0.910 


0.925 


22.73 


23.11 


23.50 


e 




0.050 






1.27 




Q 






0.004 






0.10 
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OUTLINE DIMENSIONS 

ADSP-Zlxx 
80-Lead Metric Plastic Quad Flatpack(PQFP) 
80-Lead Metric Thin Quad Flatpack(TQFP) 



SEATING . 
PLANE 



L 



0- 



r 



i 



D - 
D, 



TOP VIEW 
(PINS DOWN) 



ill 



m 



E3 Ei E 



PQFP 



TQFP 



SYMBOL 


MILLIMETERS 


INCHES 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


A 






2.45 






0.096 


Ai 


a25 






0.010 






A2 


1.90 


2.00 


2.10 


a075 


0.079 


0.063 


D,E 


16.95 


17.20 


17.45 


a667 


a678 


a690 




13.90 


14.00 


14.10 


0.547 


0.551 


0.555 






12.35 


12.43 




0.486 


0.490 


L 


0.65 


aao 


a95 


a026 


ao3i 


a037 


e 


0.57 


0.65 


0.73 


0.023 


0.026 


0.029 


B 


0.22 


0.30 


0.38 


0.009 


0.012 


0.015 


Q 






0.10 






aoo4 



MILLIMETERS 


INCHES 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 






1.60 






a063 


ao5 




ai5 


0.002 




aoo6 


1.35 


1.40 


1.45 


a053 


0.055 


a057 


15.75 


16.00 


16.25 


a620 


a630 


a640 


13.95 


14.00 


14.05 


a549 


a55i 


a553 




12.35 


12.43 




0.486 


a490 


a50 


a60 


a75 


ao2o 


0.024 


ao30 


0.57 


0.65 


0.73 


0.022 


0.026 


0.029 


0.25 


0.30 


0.35 


0.010 


0.012 


0.014 






aio 






aoo4 



-58- 



REV. B 



ADSP-21XX 



OUTLINE DIMENSIONS 

ADSP-21U 
100-Pln Grid Array (PGA) 



PGA LOCATION A1 QUADRANT MARKING 




SEATING 
PLANE 



rVtHiiiiiiiifc 

E (|)b i|>b^ 



"1 
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O O o 
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o 
o 










GOO O 

/ 

INDEX 






o 
o 


3 
4 















PIN 
ONLY 













5 
6 








o 




TOP VIEW 





o 


o 


7 
























8 






















9 
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11 


o 


o 


o 


o 


O o 


o 





o 


12 


@ 











O 








© 


13 


N 


M 


L 


K 


J H G F E D 


c 


B 


A 







1 


NCHES 


MILLIMETE 


RS 


SYMBOL 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


A 


0.123 




0.169 


3.12 




4.29 


Ai 




0.050 






1.27 




(j)b 


0.016 


0.018 


0.020 


0.41 


0.46 


0.51 






0.050 






1.27 




D 


1.308 


1.32 


1.342 


33.22 


33.53 


34.09 


ei 


1.188 


1.20 


1.212 


30.18 


30.48 


30.78 




0.988 


1.00 


1.012 


25.10 


25.4 


25.70 


e 




aioo 






2.54 








ai80 






457 
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ADSP-21XX 



OUTLINE DIMENSIONS 
ADSP-21U 

100- Lead Bumpered Plastic Quad Flatpack (PQFP) 



SEATING ^ 

PLANE 




SYMBOL 


INCHES 


MILLIMETERS 


MIN 


7YP 


MAX 


MIN 


TYP 


MAX 


A 






ai80 






4.572 


Ai 


a020 


a030 


0.040 


asos 


a762 


1.016 


A2 


0.130 


ai40 


0.150 


3.302 


3.556 


3.810 


D,E 


a875 


asso 


a885 


22.225 


22.352 


22.479 


Di,E, 


0.747 


a750 


a753 


1S.974 


19.050 


19.126 




a897 


agoo 


a903 


22.784 


22.860 


22.936 


03.^3 




aeoo 


aeos 




15.240 


15.316 


L 


0.036 




a046 


a914 




1.168 


e 


0.022 


a025 


0.028 


a559 


a635 


a711 


B 


aoo8 




aoi2 


a203 




a305 









aoo4 






ai02 
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Ambient 










1 cflipadLUic 


1 llsiLrUCLIUII 




rclCKctl|C 


Part Number^ 


RaiiQB 


Rate (MHz) 


Deficrintion 


Option 


ADSP-2101KG-66 


0°C to +70°C 


16.67 MHz 


68-Pin PGA 


G-68A 


ADSP-2101BG-66 


-40°C to +85°C 


16.67 MHz 


68-Pin PGA 


G-68A 


ADSP-2101KP-66 


0°C to +70°C 


16.67 MHz 


68-Lead PLCC 


P-68A 


ADSP-2101BP-66 


-40°C to +85°C 


16.67 MHz 


68-Lead PLCC 


P-68A 


ADSP-2101KS-66 


0°C to +70°C 


16.67 MHz 


80-Lead PQFP 


S-80 


ADSP-2101BS-66 


-40°C to +85°C 


16.67 MHz 


80-Lead PQFP 


S-80 


ADSP-2101KG-80 


0°C to +70°C 


20.0 MHz 


68-Pin PGA 


G-68A 


ADSP-2101BG-80 


-40°C to +85°C 


20.0 MHz 


68-Pin PGA 


G-68A 


ADSP-2101KP-80 


0°C to +70°C 


20.0 MHz 


68-Lead PLCC 


P-68A 


ADSP-2101BP-80 


-40°C to +85°C 


20.0 MHz 


68-Lead PLCC 


P-68A 


ADSP-2101KS-80 


0°C to +70°C 


20.0 MHz 


80-Lead PQFP 


S-80 


AD SP-2101BS-80 


-40 C to +85 C 


20.0 MHz 


OA 1 n*^ c n 

80-Lead PQFP 


C OA 

S-80 


ADSP-2101KP-100 


0°C to +70°C 


25.0 MHz 


68-Pin PLCC 


P-68A 


ADSP-2101BP-100 


-40°C to +85°C 


25.0 MHz 


68-Pin PLCC 


P-68A 


ADSP-2101KS-100 


0°C to +70°C 


25.0 MHz 


80-Lead PQFP 


S-80 


AU br-ziUibb-iUU 


-4U L to +OJ L 


ZD. [J M HZ 


oU-L eau KQ r r 


c on 




U LU T/U 


zj.u 1*1 n £. 


fiR-l pari PCL 


O UOM 


MUjr-ZiUiDO iUU 


-^\J u to +0j u 




CO 1 oaH A 


U -DOM 


ADSP-2101TG-50 


-55°C to +125°C 


12.5 MHz 


68-Pin PGA 


G-68A 


ADSP-2103KP-40 (3.3 V) 


0°C to +70°C 


10.24 MHz 


68-Lead PLCC 


P-68A 


ADSP-2103BP-40 (3.3 V) 


-40°C to +85°C 


10.24 MHz 


68-Lead PLCC 


P-68A 


ADSP-2103KS-40 (3.3 V) 


0°C to +70°C 


10.24 MHz 


80-Lead PQFP 


S-80 


ADSP-2103BS-40 (3.3 V) 


-40°C to +85°C 


10.24 MHz 


80-Lead PQFP 


S-80 


ADSP-2105KP-55 


0°C to +70°C 


13.824 MHz 


68-Lead PLCC 


P-68A 


ADSP-2105BP-55 


-40°C to +85°C 


13.824 MHz 


68-Lead PLCC 


P-68A 


ADSP-2105KP-80 


0°C to +70°C 


20.0 MHz 


68-Lead PLCC 


P-68A 


ADSP-2105BP-80 


-40°C to +85°C 


20.0 MHz 


68-Lead PLCC 


P-68A 


ADSP-2115KP-66 


0°C to +70°C 


16.67 MHz 


68-Lead PLCC 


P-68A 


ADSP-2115BP-66 


-40°C to +85°C 


16.67 MHz 


68-Lead PLCC 


P-68A 


ADSP-2115KS-66 


0°C to +70°C 


16.67 MHz 


80-Lead PQFP 


S-80 


ADSP-2115BS-66 


-40°C to +85°C 


16.67 MHz 


80-Lead PQFP 


S-80 


ADSP-2115KST-66 


0°C to +70°C 


16.67 MHz 


80-Lead TQFP 


ST -80 


ADSP-2115BST-66 


-40°C to +85°C 


16.67 MHz 


80-Lead TQFP 


ST -80 


ADSP-2115KP-80 


0°C to +70°C 


20.0 MHz 


68-Lead PLCC 


P-68A 


ADSP-2115BP-80 


-40°C to +85°C 


20.0 MHz 


68-Lead PLCC 


P-68A 


ADSP-2115KS-80 


0°C to +70°C 


20.0 MHz 


80-Lead PQFP 


S-80 


ADSP-2115BS-80 


-40°C to +85°C 


20.0 MHz 


80-Lead PQFP 


S-80 


ADSP-2115KST-80 


0°C to +70°C 


20.0 MHz 


80-Lead TQFP 


ST -80 


ADSP-2115BST-80 


-40°C to +85°C 


20.0 MHz 


80-Lead TQFP 


ST -80 


ADSP-2115KP-100 


0°C to +70°C 


25.0 MHz 


68-Lead PLCC 


P-68A 


ADSP-2115BP-100 


-40°C to +85°C 


25.0 M Hz 


68-Lead PLCC 


P-68A 



NOTES 

= Commercial Temperature Range (0°C to +70°C). 
B = Industrial Temperature Range (-40°C to+85°C). 
T = Extended Temperature Range (-55°C to +125°C). 
G = Ceramic PGA (Pin Grid Array). 
P = PLCC (Plastic Leaded Chip Carrier). 
S = PQFP (Plastic Quad Flatpack). 
ST = TQFP (Thin Quad Flatpack) 
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Part Number^ 


Ambient 

Temperature 

Range 


Instruction 
Rate (MHz) 


Package 
Description 


Package 
Option 


ADSP-2111KG-52 
ADSP-2111BG-52 
ADSP-2111KS-52 
ADSP-2111BS-52 


0°C to +70°C 
-40°C to +85°C 
0°C to +70°C 
-40°C to +85°C 


13.0 MHz 
13.0 MHz 
13.0 MHz 
13.0 MHz 


100-Pin PGA 
100-Pin PGA 
100-Lead PQFP 
100-Lead PQFP 


G-IOOA 
G-IOOA 
S-IOOA 
S-IOOA 


ADSP-2111KG-66 
ADSP-2111BG-66 
ADSP-2111KS-66 
AD'iP-2111B'i-fifi 


0°C to +70°C 
-40°C to +85°C 
0°C to +70°C 

-40°r to +8'i°r 


16.67 MHz 
16.67 MHz 
16.67 MHz 
Ifi 67 M H 7 


100-Pin PGA 
100-Pin PGA 
100-Lead PQFP 
lOO-Lpad POF P 


G-IOOA 
G-IOOA 
S-IOOA 


ADSP-2111KG-80 
ADSP-2111BG-80 
ADSP-2111KS-80 
ADSP-2111BS-80 

rii •J 1 £^ J. J. J.LJ .J \J\J 


0°C to +70°C 
-40°C to +85°C 
0°C to +70°C 
-40°C to +85°C 


20.0 MHz 
20.0 MHz 
20.0 MHz 
20 M H z 

m \J 1*1 1 1 £. 


100-Pin PGA 
100-Pin PGA 
100-Lead PQFP 
100-Lead POF P 


G-IOOA 
G-IOOA 
S-IOOA 
S-IOOA 


ADSP-2111TG-52 


-55°C to +125°C 


13.0 MHz 


100-Pin PGA 


G-IOOA 


ADSP-2161KP-66' 
ADSP-2161BP-66' 
ADSP-2161KS-66' 
ADSP-2161BS-66' 


0°C to +70°C 
-40°C to +85°C 

0°C to +70°C 
-40°C to +85°C 


16.67 MHz 
16.67 MHz 

16.67 M Hz 
16.67 MHz 


68-Lead PLCC 
68-Lead PLCC 
80-Lead PQFP 
80-Lead PQFP 


P-68A 
P-68A 

S-80 
S-80 


ADSP-2162KP-40 (3.3 V)' 
ADSP-2162BP-40 (3.3 V)' 
ADSP-2162KS-40(3.3V)' 
ADSP-2162BS-40(3.3V)' 


0°C to +70°C 
-40°C to +85°C 
0°C to +70°C 
-40°C to +85°C 


10.24 MHz 
10.24 MHz 
10.24 MHz 
10.24 MHz 


68-Lead PLCC 
68-Lead PLCC 
80-Lead PQFP 
80-Lead PQFP 


P-68A 
P-68A 
S-80 
S-80 


ADSP-2163KP-66' 
ADSP-2163BP-66' 
ADSP-2163KS-66' 
ADSP-2163BS-66' 


0°C to +70°C 

-40°C to +85°C 
0°C to +70°C 
-40°C to +85°C 


16.67 MHz 
16.67 MHz 
16.67 MHz 
16.67 MHz 


68-Lead PLCC 
68-Lead PLCC 
80-Lead PQFP 
80-Lead PQFP 


P-68A 
P-68A 
S-80 
S-80 


ADSP-2163KP-100' 
ADSP-2163BP-100' 
ADSP-2163KS-100' 
ADSP-2163BS-100' 


0°C to +70°C 
-40°C to +85°C 
0°C to +70°C 
-40°C to +85°C 


25 M Hz 
25 M Hz 
25 MHz 
25 M Hz 


68-Lead PLCC 
68-Lead PLCC 
80-Lead PQFP 
80-Lead PQFP 


P-68A 
P-68A 
S-80 
S-80 


ADSP-2164KP-40 (3.3 V)' 
ADSP-2164BP-40 (3.3 V)' 
ADSP-2164KS-40(3.3V)' 
ADSP-2164BS-40 (3.3 V)' 


0°C to +70°C 
-40°C to +85°C 

0°C to +70°C 
-40°C to +85°C 


10.24 MHz 
10.24 MHz 

10.24 MHz 
10.24 MHz 


68-Lead PLCC 
68-Lead PLCC 
80-Lead PQFP 
80-Lead PQFP 


P-68A 
P-68A 

S-80 
S-80 



NOTES 

= Commercial TemperatureRange(0°C to +70°C). 
B = Industrial Temperature Range (-40°C to +85°C). 
T = Extended Temperature Range(-55°C to +125''C). 
G = Ceramic PGA (Pin G rid Array). 
P = PLCC (Plastic Leaded Chip Carrier). 
S = PQFP (Plastic Quad Flatpack). 
inimum order quantities required. Contact factory for further information. 
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